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CHAPTER 1 
INTRODUCTION 
Soybeans and their products are among the most important agricultural 
commodities in the United States (U.S.).  Production has increased 
continuously as the importance of soybeans has risen relative to other 
crops. Roughly 50 percent of soybean production flows into export markets 
either in the form of soybeans or soymeal.  During 1978, soybeans and 
their products earned the highest export revenue among all  agricultural 
products,  i .e. ,  25 percent of total export revenue while coarse grains 
earned 19 percent,  and wheat and flour earned 15 percent.  Understanding 
the market structure and the key influential factors is very important for 
decision makers in the U.S. concerned with farm policy and trade policy; 
especially in l ight of recent tendencies toward protectionism both in the 
U.S. and abroad. '  -
This study develops a soybean and soybean meal world trade model to 
evaluate the implications of domestic and trade policy intervention for 
soybean and soybean meal markets.  In the past,  the U.S. was the only main 
exporter of both beans and meal,  with only a minor share of bean exports 
coming from the People's Republic of China (PRC). However, during the 
late 1960s, the structure of the markets changed. New competitors to the 
U.S.,  Brazil  and Argentina, rapidly entered the markets as exporters of 
both soybeans and soymeal.  In fact,  in only fifteen years,  Brazil  
increased her soymeal exports from virtually zero to a level which rivals 
U.S. exports of soymeal.  Since 1978, Argentina also has increased her 
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soybean exports significantly and now has about 10 percent of the world 
market share. 
The main reason for the soybean and soybean meal export developments 
in Brazil  and Argentina is the change in their domestic and export 
policies.  Since 1964, the Brazilian government has become more lenient 
about her trade policies and recently has encouraged soybean meal exports 
through different tax preference programs. Brazilian domestic policies to 
promote wheat production and the reduction in the number of coffee 
plantations stimulated soybean production because wheat can be double 
cropped with soybeans in Brazil .  Argentina also changed her soybean 
export policies towards more free trade since 1976. All these policy 
changes promoting soybean and soybean meal exports,  in addition to normal 
market incentives, result  in higher exports of beans and meal in the world 
market and reduce the U.S. market share. 
There are sti l l  a number of government intervention programs for 
soybean and soymeal production and trade in Brazil  and Argentina which 
influence their production and trade patterns. These programs include 
taxes and overvalued currencies,  which impede their soybean and soymeal 
exports.  This study evaluates past a,  j  future impacts of these policies 
upon the soybean and soymeal markets.  The effects of the value of the 
U.S. dollar on soybean and soymeal trade are also of interest.  The 
fluctuation of U.S. dollar values should have greater effects on the 
soybean sector than on coarse grains and wheat,  because soybean trade is 
closer to a free trade situation. 
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Another interesting aspect concerns the importing countries '  policies 
which affect soybean and soymeal trade. The European Community (EC) and 
Japan are major importers of soybeans while the EC and the Eastern 
European Countries (EE) are the major importers of soymeal.  While there 
has been no direct trade restriction upon soybean and soybean meal 
imports,  there is concern that restrictions may be considered in the 
future. Also, the EC maintains high price supports for their domestic 
grain production, which is a soybean substitute.  This policy has the 
effect of making soymeal a more attractive feed source. 
Objectives 
There was a large increase in both the level and variability of 
soybean and soymeal prices during the 1970s. During this time, the world 
market structure of soybeans and soymeal changed from one world exporter,  
the U.S.,  to two and later three exporters,  the U.S.,  Brazil ,  and 
Argentina. Understanding the factors contributing to existing market 
fluctuations and the new market structure is very important for market 
analysts and policy makers.  
The major objectives of this study are as follows. 
1.  Identify the world market structure of soybeans and soymeal 
qualitatively. This includes specification of existing domestic 
and trade policies affecting the markets of important trading 
regions. 
2.  Construct an econometric model to provide a quantitative 
description of the soybean and soymeal market.  Such a model 
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would provide both the direction and magnitude of influence 
among relevant variables in the model.  This would assist  in the 
understanding of the soybean and soymeal market structure and 
relationships among key variables in the model.  
3.  Evaluate the impact of exchange rate changes upon the market.  
This includes the effects of U.S. dollar revaluation relative to 
other currencies,  a process which is occurring now. The impacts 
of overvalued currencies in Brazil  and Argentina is also of 
interest.  
4.  Evaluate the impact of hypothetical import tariffs by the EC in 
an attempt to reduce imported high protein meal consumption and 
encourage the use of domestically produced grains. The tariff 
policies considered are a tariff on only imported soybeans, on 
only imported soymeal,  and on both imported soybeans and 
soymeal.  
5.  Evaluate the impact of the export tax preference toward soymeal 
export in Brazil  and the effectiveness of such a policy in 
encouraging the domestic crushing industry and providing soymeal 
for domestic consumption at  a price lower than the world price. 
6.  Estimate the effect of the existing corn threshold price in the 
EC upon their soybean and soymeal imports.  The hypothetical 
policy of lowering the corn threshold price in the EC is  
evaluated. 
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Organization 
There are seven chapters in this study. This initial  chapter 
presents an overview of the study, i ts objectives, and a review of 
relevant existing studies.  Chapter 2 discusses the general description of 
soybean and soymeal markets and details of policies influencing the 
market.  Chapter 3 presents a graphical analysis and a mathematical model 
of a simplified soybean-soymeal market.  The graphical analysis gives 
information on the economic relationships among joint products and the 
input from which they are produced. (Soymeal and soyoil are joint 
products derived from soybeans.) The simplified soybean-soymeal model 
analyses the directional impacts of some interesting policies,  e.g. ,  
exchange rate policy and tariff policy, which are solved mathematically. 
The discussion in Chapter 3 provides a good basis for understanding a 
trade linkage model involving related products l ike soybeans and soymeal.  
Chapter 4 discusses the detailed methods and procedures used to construct 
the econometric trade model of soybeans and soymeal.  This includes 
economic specification of key behavioral equations and the expected 
influence and relationships of the relevant variables.  The relevant price 
and quantity linkages across different regions of the world market are 
provided. 
Based on the model specification in Chapter 4,  the estimation results 
are reported in Chapter 5 using data from 1965-1980. Chapter 6 analyzes 
ten different policy impacts upon the world market.  The policy impacts 
are obtained by simulating the model constructed in Chapter 5 and 
comparing the new results with the base results obtained without such 
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policies.  A detailed discussion of each policy and i ts implications is 
included in Chapter 6.  Finally, Chapter 7 gives the summary and 
conclusions of this study. 
Literature Review 
Most existing studies of the soybean and soymeal market concentrate 
on one side of the market alone, either the export side or the import 
side, and treat the other side as an aggregate sector.  Earlier studies 
completed in the early 1970s considered the U.S. market as the only 
exporter.  Some studies after that period included Brazil  as another 
significant soybean and soymeal exporter.  However, most studies treat 
Brazilian exports as exogenous, and the U.S. as a residual supplier in the 
soybean, soymeal,  and soyoil market.  During the late 1970s, Argentina 
became another major exporter of soybeans and soymeal,  and thus deserves 
attention. An extensive l i terature search has not uncovered any studies 
which endogenize Argentine exports of soybean and soymeal.  This is 
because Argentina entered the export market so recently. The remainder of 
this l i terature review discusses two types of studies: descriptive studies 
of soybeans and i ts product market,  and soybean sector modelling studies.  
Descriptive studies 
Descriptive information of oilseeds and their products in general,  
and soybean and soybean products in particular can be found in a number of 
studies.  Houck, Ryan, and Subotnik's study (28) is  one of the most 
important pioneering studies of the soybean market.  I t  provides the basic 
structure of the joint product market incorporating domestic and 
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international sectors from which most studies are developed. General 
information about soybeans, soymeal,  and soyoil such as physical 
characteristics,  production, industries,  util ization, market structure, 
and government policies is elaborately described. The study emphasizes 
the U.S. market.  Vandenborre (69) looked at  the vegetable oils and meals 
market with more concentration on soybeans and their product markets.  The 
study provides details on world production, soymeal and soyoil regional 
product distribution, consumption, and growth since the end of World War 
II  to the late 1960s. PL480 shipments and procedures are also described. 
Schmidt (56) examined world trade of soybeans and their products.  
The growth in soybean and soybean product trade during the early 1970s was 
due to increased demand for red meat and poultry, l iberal soybean import 
policies,  and favorable prices relative to other meals and corn during 
this period. The study projected soybean and soymeal exports to continue 
to be strong in the second half of the 1970s, but at  a slower rate than 
during the 1960-1974 period. Frahm (20) also overviewed world trade 
trends of soybeans and soybean products with most attention on the supply 
side, especially Brazil  as a strong supplier.  Brazil 's  emergence in world 
soybean trade in the 1970s is the result  of the world's acceptance of 
Brazilian soybeans as an alternative to U.S. beans and Brazil 's  
development into a year-round supplier.  The world's acceptance of 
Brazilian beans stemmed from (1) the lower price of Brazilian beans, (2) 
the U.S. embargo on soybean export in the summer of 1973 which forced 
importers to buy Brazilian beans and initiated importers to look for 
alternative suppliers apart from the U.S.,  and (3) frost damage to U.S. 
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beans in 1974 which made higher oil  content Brazilian beans more 
favorable. Also, more effort was made to improve Brazilian export 
facili t ies and capability to allow Brazil  to become a year-round exporter 
of soybeans. The study concluded that soybean market trends had changed 
because of Brazil 's  emergence as a supply alternative to the U.S. 
Broadbent and Dixon (5) examined the dynamically growing Brazilian 
soybean market.  They explained the reasons for Brazil 's  entrance into the 
world soybean markets as follows. First ,  Brazilian beans were exported at  
a lower price than the price of U.S. beans. Second, the 1973 U.S. embargo 
forced buyers to try the Brazilian market.  Third, in the past year,  
Brazilian beans have been considered by some trader to be a more desirable 
product because they appear to have a consistently higher protein content 
than U.S. beans. Oil protein content of Brazilian beans is subject to 
many different opinions, and there has been no tangible statistical 
evidence to substantiate these opinions. In Reynold's article (53),  Jim 
Wilson, who was the current director presendente of Cargill  Agricola in 
Brazil ,  expressed his opinion on Brazilian bean quality when compared with 
U.S. beans. Wilson did not believe Brazilian beans had a higher oil  
content than U.S. beans, and said Brazilian superior quality was due only 
to comparing i t  to the unusual frost damaged crop of U.S. beans in 1974. 
However, in Williams' study (73),  superior quality of Brazilian beans as 
compared to U.S. beans is  often mentioned as the reason for fast growth of 
the Brazilian export soybean market.  
Broadbent and Dixon (5) also described Brazilian production regions, 
levels,  growth, and util ization in Brazil .  Major soybean export supplies.  
9 
roughly 90 percent of total exports,  are from Rio Grande do Sul and 
Panama. The study describes the essential role of multinational grain 
merchants in the production and marketing of soybeans and their products 
in Brazil .  Furthermore, i t  examines existing government policies which 
have a major role influencing soybean production and distribution. The 
drawbacks of producing soybeans and their products in Brazil  are high 
transportation costs due to a poor and insufficient infrastructure, and 
storage capacity and technology constraints.  Reynold (53) reported that 
Brazil  enjoys the advantage of better weather and cheaper labor for 
soybean production than the U.S.,  but faces problems of insufficient 
railroad development,  and expensive harvest trucking costs.  Storage 
capacity and technology are sti l l  insufficient,  and often soybeans are 
rushed for sale because storage is needed for other crops. Brazil 's  high 
moisture environment causes storage problems and thus, i t  costs more to 
dry beans until  moisture content is reduced to 12 or 13 percent,  which is 
lower than that of U.S. beans. 
The Brazilian soybean and soybean product market economic structure 
is extensively described by Williams (72).  His study provides information 
on soybean industry development,  cause of rapid development,  market 
structure, and details of government intervention. An econometric model 
comprised of the Brazilian sector,  the U.S. sector,  and the world in 
aggregate as an importer is  used to evaluate impacts of different 
exogenous changes. Williams stated that Brazilian soybeans have gained a 
reputation as being higher in oil  content (19.5-20 percent) than U.S. 
soybeans (17.7 percent).  
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Knight (38) studies technological change and public policy of 
Brazil 's  agricultural sector for the period of 1947-1967. Brazil  had 
experienced slow economic growth during the 1960s compared to growth 
during the 1950s. This was the result  of a shortage of foreign exchange 
which l imited capital imports for the industrialization process. Brazil  
is  a dual economy in which the relatively advanced sector,  the industrial 
sector,  has been developed at  the expense of the relatively backward 
sector,  the agricultural sector.  The best alternative for further growth 
for Brazil  was export promotion, especially for agricultural products.  
The study examines five important Brazilian products,  beef,  r ice, wheat,  
soybeans, and corn, with emphasis on the state of Rio Grande do Sul.  He 
indicates that export policies as well as exchange rate policies have had 
an unfavorable effect on export of these products.  Domestic production of 
wheat was shown to be an uneconomical way to save foreign exchange of 
wheat imports.  Increases in agricultural productivity, both of land and 
labor,  are badly needed to promote exports which in turn earn foreign 
exchange for industrialization growth, and to improve income distribution 
and infrastructure of the agricultural sector which employs the majority 
of the population. Research and development in production technology, 
hybrid seeds, and increase of ferti l izer usage are needed to achieve this 
goal.  The provision of medium to long term loans are also needed to 
assist  this process of agricultural development.  This study is more 
concerned with crops other than soybeans because soybeans were a 
relatively new crop for that period. However, the author is aware of 
11 
soybeans'  rapidly increasing production rate and i ts potential to become 
one of the most important export crops of Brazil .  
The EC is  the most important importer of soybeans and soymeal in term 
of quantity imported. The EC exercises common agricultural policies among 
the menters which expect to have some effects upon the level of soybean 
and soymeal imports.  Josling (36) reviewed the financial prospects of the 
Common Agricultural Policy (CAP) and projected a crisis to occur within 24 
months after the study. CAP has subsidized many agricultural products in 
the EC including soft wheat,  barley, beef,  wine, and dairy products.  The 
production growth of many of these products has exceeded the local 
consumption demand. He predicted some policy reform would occur.  
Domestic agricultural product subsidies together with their discriminatory 
price policy against product imports are expected to have substantial 
effects on EC soybean and soymeal demand. 
Reddington and I so (52) provided descriptive information on demand of 
the EE for soybeans and soymeal in total as well as by country. The EE's 
imports are mostly soymeal rather than soybeans. Czechoslovakia imports 
the most soymeal from the U.S. and Poland imports the most soybeans. The 
EE's imports reached a substantial level in the 1970s and continues to 
increase at  a rapid rate.  Current EE's policy goals of rapid expansion 
and modernization of their livestock production calls for a rapid increase 
in demand for oilseeds and oilseed meals for feed. Demand increases for 
soybeans and soymeal will  continue in the future because of insufficient 
domestic oilseed production, despite an attempt to increase oilseed 
production self sufficiency. This holds true for all  the EE except 
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Romania, which has increased oilseed production extensively. Romania is  
the only Eastern European country which produces significant quantities of 
soybeans. Many of the EE are either expanding their crushing industry or 
plan to expand the industry. This might change the soymeal-soybean import 
ratio to favor soybeans in the future. In the past,  the U.S. was the only 
exporter of soymeal to the EE. After 1976, Brazil  became another exporter 
and has increased her trade share in the EE since then. Reddington (51) 
reported Brazilian soymeal to have higher protein content,  (46-48 percent) 
than U.S. soymeal (44 percent),  for the same soymeal import price. Brazil  
exercised a rather aggressive trade policy to increase i ts trade share in 
the EE by permitting bilateral trade agreements with the EE. 
Griffith and Meilke (23) have elaborately described the general 
market structure and existing domestic trade policies for oilseeds and 
their products.  The study covers five regions: Japan, the EC, U.S.,  
Canada, and Brazil .  Other descriptive trade policy studies have been done 
by Steel (59) and Jabara (32).  
Modelling studies 
Econometric models are the main tools used in the analysis of soybean 
and soymeal policy impacts.  Modelling studies can be categorized by trade 
sector concentration as follows: (1) studies of export demand facing a 
particular country, (2) studies of import demand for a particular country, 
and (3) studies of export supply and import demand (net trade).  
Export demand studies for a particular country are subcategorized 
according to whether exports are treated as aggregate world demand or 
regional demands. Houck, Ryan, and Subotnik (28) studied the soybean 
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sector of the U.S. including aggregate world import demands covering the 
1946-1966 crop year period. The analysis treated crush margin as constant 
over time which contradicts reality since crushing margin fluctuates 
considerably due to soybean, soymeal,  and soyoil price changes. The 
analysis did not take into account soybean, soymeal,  and soyoil production 
from other sources which have effects on demand for U.S. soybeans and 
products.  For the study period, treating the U.S. as the only soybean 
supplier is correct since Brazil  was not in the trade market at  the time. 
However, soymeal and soybean oil  were produced in different regions and 
should have been included in the model to evaluate the substitution of 
foreign produced meal and oil  for U.S. production. Excluding foreign meal 
and oil  production caused misspecification error in the model.  The study 
estimated the regional import demand for the three products using multiple 
regression techniques. Prices of other oilseeds, meals,  and oils were 
also included in the behavioral equations to account for substitution 
possibili t ies.  However, using single equation regional demand estimation 
implicitly assumes that the demand of different products and demand of 
different regions are independent of each other.  This again is not 
appropriate.  
Vandenborre (69) studied the soyoil and soymeal market concentrating 
on 1948/49-1964/65 U.S. export demands. Two stage least squares technique 
was used to estimate a system of equations which included domestic soyoil 
and soymeal demand, regional soyoil and soymeal import demands 
(Northwestern Europe, Southwestern Europe and Canada, Japanese, and the 
U.S.),  and ending stocks. Demands of soymeal and soyoil and soymeal 
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prices were endogenously determined as well as prices of cottonseed oil ,  
groundnut oil ,  and a weighted average of high protein meal price. Prices 
of other oil  and meal substitutes were exogenous. However, the model 
treats U.S. soyoil and soymeal supply as predetermined variables through a 
given supply of soybeans and a constant crushing technology coefficient.  
Soybean production and soybean crush are incorrectly assumed to be 
independent of soybean, soymeal,  and soyoil prices in this study. The 
allocation of soybean production among crushing, exports,  and inventories 
is influenced by soybean price and by the crushing margin. Crushing 
margin in turn is determined by soybean, soyoil,  soymeal prices.  The 
specification of the soyoil demand equation does not include an income 
variable which is reported by many other studies to be an important factor 
in the determination of oil  demand. The study reports the U.S. demands 
for soyoil and soymeal to be inelastic with respect to their own price and 
foreign demand. The elastic foreign soymeal demand is considered to be 
the most important result  of this study by the author.  However, this 
result  was questioned by many later studies which found foreign demand of 
soymeal to be price inelastic.  The specification error in the model may 
have caused this result .  
Bredahl,  Meyers,  Hacklander,  and Bryne (4) used an econometric model 
of U.S. export demands for soybeans and soymeal to study effects of 
exogenous foreign sector changes. The aggregate world excess demand is 
netted out of policy imports form The Soviet Union (USSR) and PRC to 
derive commercial import demand. To estimate U.S. export demand, the U.S. 
is  treated as a residual supplier with exports from Brazil  exogenous. The 
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model only considered import demands and disregarded domestic soybean, 
soymeal,  and soyoil demand and production of foreign countries.  This 
aggregation of import demands necessarily omits much specific information 
on demand, supply, and policy factors in individual countries or regions. 
These omitted variables introduce specification error into the model.  The 
results show that U.S. soybean exports are very responsive to i ts own 
price, crush value from soyoil and soymeal,  and relative value of dollar 
with Special Drawing Rights (SDR). U.S. soymeal exports are responsive to 
i ts own price, fishmeal price, and SDR. 
Meyers and Hacklander (45) included these aggregate U.S. export 
demands in a model of the U.S. soybean sector.  Soybean crush and 
inventory demands, meal and oil  demands, and soybean production are 
endogenous in this model.  However, Brazilian exports of soybeans and 
soymeal are sti l l  exogenous variables.  The behavioral functions are 
estimated using ordinary least squares rather than a simultaneous equation 
estimator.  This causes bias in the estimated coefficients.  The model 
also assumed U.S. prices to be world prices for import countries,  which 
ignores possible changes in relationships with import prices at  major 
ports,  
Williams (72) considers both U.S. and Brazilian exports of soybeans, 
soymeal,  and soyoil as endogenous variables.  His study concentrates on 
the Brazilian export sector to evaluate the effects of changes in the 
Brazilian variables upon the U.S. and the world markets.  An econometric 
model uses two stage least squares to estimate the behavioral equations of 
each country for domestic production, domestic demands, and export demands 
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of the three commodities.  The same set of behavioral equations, except 
the soybean production equation, are estimated for the world import 
demand. Each sector is subject to their internal prices which are linked 
to Rotterdam prices. Excess demand and excess supply of each country or 
of the world are equated for the three commodities by means of market 
clearing identities.  Since price and disappearance data for Brazilian 
oils and meals sector are incomplete,  an attempt is made to estimate these 
missing data with time series and regression analysis.  The study reports 
soybean production to be more price elastic in Brazil  than in the U.S. 
World demand and U.S. demand of soymeal are price inelastic (approximately 
-0.5) while Brazilian soymeal demand is price elastic (estimated as 
-3.73).  This extremely high price elasticity of Brazil  is  suspected to be 
caused by data error (4).  Soyoil demands are highly influenced by income 
which is supported by many other studies.  
Crush demands are inelastic with respect to crush margin in all  
countries.  Impact analysis of different policies and changes of exogenous 
variables were performed including removal of the export tax in Brazil ,  an 
exogenous increase in Brazilian soybean production, and the imposition of 
a tax on Brazilian soymeal exports.  In general,  the impacts are greater 
on the internal sector of Brazil  than on the world or the U.S. market.  A 
major weakness of the model is  that U.S. soybean stocks are exogenous. 
Williams also ignored the divergence between domestic prices and export 
prices of soybeans, soymeal,  and soyoil which exist  due to government 
policies.  There are many different domestic taxes and trade tariff rates 
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for each product.  This study does not take into account policy variables 
that affect soybean production in Brazil  and the U.S. 
Other studies concentrated on the import demand side of soybeans and 
soymeal.  For example, the study by Klinckhamers (37) examined EC's demand 
for soybean and soymeal imports from the U.S. Considering the EC's demand 
for soymeal from their fast developing livestock sector,  Klinckhamers 
concludes that the EC will  continue to depend primarily upon protein 
imports from the U.S.,  even though sunflower meal use has increased. 
Hill ,  Knipscheer,  and Dixon (25) and Knipscheer (39) studied the CAP 
effect upon soymeal demand in the EC for 1961-1976. The study estimates 
single equation soymeal demand per animal feed unit ,  using the error 
components model.  Explanatory variables include the ratio of soymeal and 
EC cereal prices,  a l ivestock profitability index, availability of other 
protein substitutes including skimmed milk powder, and time trends. Only 
the relative price of soymeal,  soybean, and EC cereal,  and time trend 
coefficients were found significant (at 0.05 level).  Soymeal price 
elasticity of demand is  very low (-0.27) as compared to other demand 
elasticity studies in other regions or of world aggregate. The authors 
explained such results as the consequence of inclusion of a profit  index 
in the study which reduces the effect of price change. An outline CAP 
policy objective is to stabilize the domestic market 's price variability.  
The effects of changes in CAP policies on soymeal demand are estimated. 
These changes are,  10 percent reduction in cereal price, 10 percent 
increase of meat price, and 10 percent increase of skimmed milk 
production. 
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Changes of cereal price and meat price have significant effects on 
soymeal demand while the effect of a change in the production of skimmed 
milk powder is  small.  The soymeal import demand is  expected to continue 
to grow in the 1980s but at  a slower rate than in the 1970s. The 
estimated growth is 4 percent per year.  This study provides insight on 
how the EC's policies and other variables affect soymeal demand of the EC 
which is  an important U.S. market.  However, this study is subject to 
specification error because i t  assumes soymeal price is an exogenous 
variable. The EC is one of the major world soymeal importers as is 
reflected in the impact of the EC's soymeal import policies on world 
price. Therefore, a simultaneous system of soymeal trade equations should 
be used taking into account the EC's soymeal domestic availability from 
i ts own production and from soymeal imports.  A derivative description of 
variables such as l ivestock profit  index and availability of other protein 
meal substitutes is also missing. All these studies of EC soybean and 
soymeal demand ignore the supplies from Brazil  and Argentina which have 
increased at  a remarkable rate and have now become an important competitor 
with U.S. exports.  
Greenshields (22) studies the impact of exchange rate changes between 
the Japanese yen and the U.S. dollar during 1971-1973 on the value of 
wheat,  corn, sorghum, and soybean imports.  For each commodity, the price 
of imports are adjusted for changes in yen purchasing power due to changes 
in the exchange rate.  The adjusted prices reflect what prices would have 
been without any exchange rate changes. These adjusted prices are used to 
calculate per capita imports for the hypothetical no exchange rate 
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situation. Ordinary least square regression techniques are used to 
estimate per capita imports as a function of weighted corn price which is 
deflated by the consumer price index, per capita expenditure, and owned 
supplies of product substitute.  For per capita imports of soybeans, 
however, only weighted price and per capita expenditure are used. The 
results are used to estimate per capita imports and compare with actual 
import values. The estimated errors are then compared with the difference 
between actual imports and the hypothetical no exchange rate change 
situation. If the first  error is bigger than the latter value, then the 
exchange rate effect is not significantly different from zero. The study 
concludes that since 1970, changes in exchange rate between the Japanese 
yen and the currencies of Japan's major suppliers of wheat,  corn and 
sorghum, and soybeans have had l i t t le effect on U.S. grain and soybean 
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exports to Japan. The estimated change in soybean imports is  on the 
average 7 percent higher than the total sale figure without exchange rate 
changes. Import demands are derived using single equation estimates and 
assuming other possible substitutes are exogenous. 
Jones and Morrison (34) estimate the soymeal equivalent import demand 
equation for individual Eastern European countries such as Poland, 
Yugoslavia, and Hungary where sufficient data could be obtained. The data 
base is from 1960 to 1972. For each country, the model consists of two 
recursive equations of soymeal equivalent import demand and l ivestock 
inventory. Centrally planned economies tend to be insensitive to price 
fluctuations; therefore, economic indicators such as per capita product 
and population are used in the model instead of prices and per capita 
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income. Exogenous variables are U.S. soybean price, U.S. soymeal price, 
own production of other meals,  and time trend. The import demands of 
soymeal equivalent are influenced by l ivestock inventory rather than 
soybean and soymeal prices.  A surprising result  is  the mild 
complementarity of soymeal equivalent imports and own high protein meal 
production, which the authors explained to be the result  of rapid 
development of l ivestock production and feed technology. Using U.S. 
prices in this model is  no longer appropriate because Brazil  has become a 
very active soymeal exporter in the EE. In fact,  many Eastern European 
countries prefer to import from Brazil  through bilateral trade agreements.  
As Brazilian soybeans and soymeal are understood to be of better quality 
than U.S. products.  Trade of soybeans and soymeal between the EE and the 
U.S. occur only if  U.S. prices are competitive relative to Brazilian 
prices. Individual country import demand estimation is also subject to 
specification error because i t  disregards export supply, as well as other 
countries '  import demands. Changes in the EE's import demand will  have an 
impact on total world excess demand and price, which in turn has 
repercussions back to soymeal import demand. 
Williams (73) studied the world oilseeds and derivatives market which 
was concerned with both demand and supply sides of the markets.  The study 
included six oilseeds (soybeans, peanuts,  cottonseed, copra, palm fruits,  
and rapeseed) and their products with most emphasis on soybeans and 
soybean products.  The regions of interest are the U.S.,  Brazil ,  Canada, 
Japan, the EC, Africa, and Asia-Oceania. A very large complex economic 
model of the trade flow was constructed containing 377 equations. The 
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Study found that :  (1) the crush demand for all oilseeds appeared to be 
sensitive to changes in the crushing profit margin and the availability of 
the oilseeds, (2) the demands for the various groups of oils and meals 
were fairly price inelastic with an average own price elasticity between 
-0.2 and -0.5, (3) the major determinant of the rapidly increasing demands 
for most groups of oils and meals in all regions appeared to be the 
increasing population and per capita income in those regions, and (4) the 
government intervention effected the behavior of their domestic oilseed 
and products market. The model was used to study some hypothetical policy 
effects upon the oilseeds and products markets. During the studied period 
of 1960 to 1978, the removal of the Brazilian domestic and trade policy 
imposed upon soybeans and their products had significant effect in only 
the Brazilian market. The Brazilian policies achieved their objectives of 
increasing domestic soybean crush and increasing soymeal and soyoil 
exports. The second hypothetical policy is to impose a 20 percent import 
tariff on soybeans and soymeal by the EC beginning in 1967. The effect to 
his policy was mainly in the EC market with a relatively small impact on 
the long run and on the world market. The assumed U.S. embargo of soybean 
exports in 1974/75 would adversely affect the U.S. share of world 
soybeans, soymeal, and soyoil markets in following years. 
This is a very ambitious study, however i t  fails to acknowledge the 
significance of the Argentine and the East European markets. These two 
markets have increasingly become important regions for the soybean and 
soybean product markets and deserve some attention for the future policy 
analysis. 
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CHAPTER 2 
GENERAL DESCRIPTION OF SOYBEAN AND SOYMEAL WORLD TRADE MARKETS 
Oilseeds of some kind are produced in every country either on a small 
scale for domestic consumption or on a larger scale to cover i ts export 
demands. Some oilseeds such as peanuts and sunflowers are widely produced 
in many different parts of the world while others are only produced in a 
few places. Eight major oilseeds which account for more than 90 percent 
of the world commercial oilseed production are soybeans, cottonseed, 
peanuts, sunflower seed, rapeseeds, flaxseeds, copra, and plain kernels. 
Table 2.1 shows the world production of important traded oilseeds on the 
crop year basis. All oilseeds, except flaxseed, demonstrate a steady 
production increase since the 1960s. Since World War II,  soybeans have 
experienced a remarkably rapid rate of production increase exceeding that 
for any other oilseeds. Consequently, soybeans have become an 
increasingly dominant oilseed, with soybean production since World War II 
higher than any other oilseed. However, despite i ts major role in the 
world fat and oilseed markets, over 90 percent of world soybean production 
comes from only four countries, i .e.,  the U.S., the PRC, Brazil,  and 
Argentina. 
World soybean production has increased at an average rate of 7 
percent per year over the period of 1954-1980. The U.S. accounts for 80 
percent of soybean production and the rate of increase is a l i ttle higher 
than the world production rate of 8.66 percent per year. Two countries 
which have increased their production at remarkable rates over this past 
Table 2.1. World oilseed production, 1964/65-1977/78® (73) 
Major 8 Major 6 
Sunflower Palm Major 8 . Percent Percent 
Soybeans Cottonseed Peanuts seed Rapeseed Flaxseed Copra kernels subtotal Others Total of total of total 
in 1.000 metric tons 
1964/65 28,300 22,138 16,514 8,569 4,392 3,450 3,427 928 87,718 2,915 90,633 96.8 83.5 
1965/66 32,438 22,453 15,704 8,113 4,822 3,441 3,564 908 91,443 2,920 94,363 96.9 84.7 
1966/67 35,042 20,668 16,360 9,414 4,670 3,030 3,348 794 93,326 3,315 96,641 96.6 83.7 
1967/68 36,439 20,735 16,945 9,785 5,756 2,497 3,441 798 96,396 3,440 99,836 96.6 84.3 
1968/69 40,218 22,638 15,721 9,883 5,481 2,926 3,526 854 101,247 3,041 104,288 97.1 84.8 
1969/70 40,991 21,845 16,806 10,255 5,253 3,536 3,512 933 103,131 3,211 106,342 97.0 84.0 
1970/71 42,452 21,956 17,680 9,631 7,364 4,003 4,032 989 108,287 3,383 111,670 97.0 84.8 
1971/72 46,433 24,584 18,355 9,834 7,945 2,797 4,573 972 115,493 3,574 119,067 97.0 86.4 
1972/73 51,415 25,443 15,439 9,633 7,659 2,345 3,919 921 116,774 3,490 120,264 97.1 87.1 
1973/74 63,921 26,108 16,556 12,125 7,512 2,452 3,571 1,040 133,285 3,635 136,920 97.3 86.7 
1974/75 56,612 25,566 17,052 10,679 8,017 2,416 4,644 1,063 127,049 3,227 130,276 97.5 87.5 
1975/76 67,934 22,523 18,962 9,911 8,768 2,412 5,302 1,070 136,882 3,522 140,404 97.5 88.7 
1976/77 61,322 23,227 17,239 10,072 7,457 2,233 4,756 1,169 127,475 3,159 130,634 97.6 88.2 
1977/78 74,662 25,295 16,903 12,883 8,062 2,990 4,918 1,222 146,935 3,573 150,508 97.7 87.1 
Percent Change 
(1964/65-
1977/78) 163.8 14.3 2.4 50.3 83.6 -13.3 43.5 31.7 67.5 22.5 66.1 - -
1964/1965 Share 31.2 24.4 18.2 9.5 4.8 3.8 3.8 1.0 96.8 3.2 -
1977/78 Share 49.6 16.8 11.2 8.6 5.4 2.0 3.3 0.8 97.6 2.4 - - -
Percent Change 
in Share 59.0 -31.1 -38.5 -9.5 12.5 -47.4 -13.2 -20.0 0,8 -25.0 - - -
®Split year includes Northern Hemisphere crops harvested in the late months of the first year shown combined with Southern Hemisphere and 
certain Northern Hemisphere crops harvested in the early months of the following year. For copra and palm kernels the data is for the calendar year 
in the split year designation. 
''includes sesameseed, safflowerseed and castor beans. 
""The major six are soybeans, cottonseed, peanuts, rapeseed, copra and palm kernels. 
25 years are Brazil and Argentina. Brazil has an average soybean 
production growth rate of 22.35 percent per year over 1954-1980. 
Brazilian soybean production was 1,509 thousand metric tons (TMT) and 
reached 9,959 TMT in 1980. Argentina has an even more impressive average 
soybean growth rate of 104 percent per year from 1954 to 1980 as shown 
production of 1 TMT in 1960 to 27 TMT in 1970, 485 TMT in 1975, and 3,700 
TMT in 1980. Since 1975, Argentina has become another important world 
soybean producer. 
Oilseeds in general and soybeans in particular are derived demand 
products comprised of meal, oil,  and only small sums of whole bean 
products. Houck, Ryan and Subotnik (28) have summarized the soybean 
utilization in Figure 2.1. Whole bean products account for only a small 
portion of soybean production. Soybeans have experienced a tremendous 
increase in demand because of i ts joint products (meal and oil),  
especially soymeal. Soybeans have become more popular over the years 
because of their high meal content which satisfies the high protein meal 
demand of the rapidly growing livestock sector. 
Soybeans have been the major source of protein meal in the world. 
Soybean oil,  the other product of crushed soybeans, accounts for about 25 
percent of edible fats and oils. Soybeans are processed for meal and oil 
in every continent except Antarctica to satisfy the rapid increase in 
demand. Current world soybean production is 54 percent of total world 
oilseed production. Production has increased continuously over time as 
shown by world production of soybeans in 1960 of 27,300 TMT and 46,474 TMT 
in 1970 to 94,207 TMT in 1979. Soybean production has doubled every 
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Figure 2.1. Soybean utilization (28) 
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decade since 1960. Its share in production of high protein meal has 
increased from 50 percent in 1969/70 to 64 percent in 1978/79 (Table 2.1). 
Soymeal production is far higher than the closest competitors; fishmeal 
and cottonseed meal, for which world production averages 6,700 and 7,000 
TMT, respectively. The attractiveness of soybeans as a protein source is 
related to its high yield of meal per unity weight (Table 2.2) and the 
fact that soymeal has a relatively high protein content. 
Soymeal is a major protein component source in livestock feed. The 
consumption is around 70-80 percent of all oilmeal consumption in major 
livestock production regions. Table 2.3 shows world soymeal and other 
high protein meal production. Livestock feed compounds containing soymeal 
as their major ingredient are used for different livestock operations in 
different parts of the world including poultry, hog, and some for cattle. 
The U.S. uses most of the feed compounds in poultry and hog operations. 
Brazil uses most of feed compound in poultry operations. Feed compounds 
are used most in hog operations in Japan and the EC. The substitutability 
of soymeal and other meals in feed production differs among regions. In 
the U.S., fishmeal is the second most important protein meal. Fishmeal 
and peanut meal are meal competitors in the EC and Japan. Brazil,  
however, has locally produced cottonseed and peanut meals as close 
substitutes of soymeal. 
Soyoil production as a by-product from soybean crushing is the 
biggest oil source. Oilseeds, nuts, and especially soybeans have become 
the most important source of fats and oils, while marine, animal, and palm 
products have decreased in relative importance mainly because of soybeans' 
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Table 2.2. The comparison of meal and oil yields from different oil seeds 
(28) 
Average percent yield by weight 
Oil seed Meal Oil 
Ground nut 58 42 
Cottonseed 46 18 
Linseed 64 35 
Sunflower seed 68 31 
Copra 35 64 
Palm kernel 52 46 
Rapeseed 58 40 
Soybean 80 17 
Table 2.3. Production of major high protein meals (soybean meal equivalent in 1,000 metric tons) (16) 
World Production 1969/70 1970/71 1971/72 1972/73 1973/74 1974/75 1975/76 1976/77 1977/78 1978/79 1979/80 1980/81 
Soybean 27,361 28,162 30 ,738 34.068 42.859 37.448 45,669 40,627 49,689 53,538 65,695 57 ,132 
Fish 7,842 7,610 6 ,064 5.628 6.415 6,337 6,795 6,395 6,908 7,063 6,693 6 ,720 
Peanut 4,453 4,556 4 .829 3.952 4,188 4,335 4,848 4,306 4,244 4,562 4,270 4 ,299 
Sunflower 3,393 3,179 3 .258 3.239 4,052 3.555 3,377 3,246 4,165 4,127 4,915 4 .124 
Cottonseed 6,172 6.290 6 ,948 7.152 7.264 7,643 6,262 6,528 7,390 7.004 7,490 7 ,669 
Linseed 1,481 1,662 I. ,118 943 998 982 1,039 963 1,278 1,049 1,148 I ,019 
Rapeseed 1,977 2.761 2, ,968 2.874 2.817 3.008 3,219 2,755 2,955 3,990 3,782 4 ,153 
Sesame 588 717 651 610 633 600 , 621 596 623 656 639 694 
Safflower 262 285 375 302 264 283 399 267 320 397 416 315 
Copra 555 637 723 619 564 733 840 769 782 697 745 797 
Palm Kernal 169 179 176 167 189 193 195 211 228 249 256 267 
World Total 54,252 56,037 57,849 59,553 70,241 65,118 73,263 66,663 78,581 83,333 96,049 87,190 ro 00 
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large meal content. Soybean production costs per unit of fat or oil are 
also lower than the production cost from animal products, consumer taste 
has also changed in favor of vegetable oils rather than animal fats due to 
health concerns. Vegetable oils, after processing or refining, are used 
both for direct human consumption such as cooking and salad oil,  or as 
ingredients for margarine, shortening oil,  mayonnaise, confectionaries, 
etc. Some vegetable oils are also used for industrial purposes in paints, 
inks, varnishes, soaps, detergents, and lubricants. 
When the influence of soymeal and soyoil upon the soybean sector is 
compared, soyoil by far has the minor role not only because of i ts smaller 
proportional content in each unit of soybeans, but also because of the 
high substitutability of other vegetable oils. Soyoil has many more 
substitute products such as vegetable oil,  palm oil,  and animal fats than 
soymeal in relation to other meals. Houck, Ryan, and Subotnik (28) have 
calculated the price correlation coefficients for soybeans and their 
products with other oils and meals over the period of 1951-1967 as 
follows: 
Soybean meal and soybean oil 
Soybean meal and linseed meal 
Soybean meal and groundnut meal 
+0.03 
+0.68 
+0.53 
Soybean oil and soybean meal 
Soybean oil and groundnut oil 
Soybean oil and cottonseed oil 
Soybean oil and sunflower seed oil 
+0.03 
+0.78 
+0.75 
+0.90 
Soybeans and soybean meal 
Soybeans and soybean oil 
+0.83 
+0.35 
The results demonstrate the relative independence of soymeal prices 
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and soyoil price, and high dependence among soymeal price and other meal 
prices as well as among soyoil price and other oil prices. The degree of 
association between soyoil and other oils is generally higher than between 
soymeal and other meals. This indicates higher substitutability of soyoil 
and other oils than of soymeal and other meals. Soymeal also shows more 
influence upon soybeans than soyoil.  The inference is that soybeans are 
relatively more dependent upon meal markets than upon oil markets. 
The joint products, soymeal and soyoil,  are separated out from 
soybeans through crushing processes. Soybean crushing industries are 
different in different regions with respect to technological 
sophistication, operation scale, efficiency, and management behavior. 
There are two major crushing processes; mechanical and chemical solvent. 
The mechanical processes include the hydraulic press and the continuous 
expel 1er methods. These processes remove oil components from cracked and 
flaked soybeans by mechanical pressure and heat. The remainders are then 
further processed into soymeal or soybean cake. These mechanical 
processes are found in relatively small scale family firms, and involve 
smaller capital investment but low efficiency. Existing plants of these 
type are old and multi-purpose, i .e.,  crush different oilseeds. Many of 
these plants are still  in operation in Argentina, Brazil,  Japan and some 
Eastern European Countries, however, only a few are left in the U.S. and 
the EC. 
The chemical solvent process of oil extraction was developed in 
Europe and had i ts first commercial application in the U.S. around 1936. 
This process dehulled, cracked, and flaked soybeans into a volatile fat 
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solvent, usually hexane. The oil component of soybeans dissolves into the 
solvent and drains away from the flakes. Crude soyoil is then recovered 
by vaporization of the solvent. The flakes, after removing traces of the 
solvent, are toasted into soymeal. Hulls which were removed earlier, may 
be put back in the raw meal in order to adjust i ts protein content to 
differing market requirements. This specialized solvent procedure is more 
efficient and has a lower per unit cost for larger mill sizes. It  is also 
better suited to automated storage and loading facilities than mechanical 
methods. Most firms in the U.S. and the EC are operating with this 
solvent process. Newer firms, after the 1960s, are also of this type in 
other regions of the world. 
Crushers can purchase soybeans either through direct delivery by 
producers or from grain trading companies. In the U.S. and Brazil,  
crushers purchase soybeans mostly from elevators or cooperatives. 
Imported soybeans for the EC are bought through import brokers or trading 
divisions of the crusher's own integrated companies. The Japanese trading 
conglomerates handle all import soybean trade. However, Japanese produced 
soybeans are marketed through the regional agricultural cooperative 
network to qualify for price support payments. 
In general, i t  is cheaper to transport whole soybeans to a crushing 
plant than i t  is to transport equivalent amounts of output from the plant 
to their respective markets. Furthermore, i t  is cheaper to transport 
soyoil than soymeal from a unit of crushed soybeans, because more soymeal 
is produced than soyoil for each unit soybean crushed. The physical 
properties of soymeal make i t  more difficult to handle than soyoil.  
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Consequently, most soybean crushing plants are located closer to the 
soymeal market, i .e.,  animal feed mix manufacturers, or near the soymeal 
transportation system. However, other factors including government 
policies or regulations and soybean supply sources influence the crushing 
industry location also. 
Market Structure and Policy Environment of Soybeans 
and Soymeal: Regional Analysis 
Regional analysis in this section provides general information on 
soybean and soymeal production, crush capacity, utilization and 
consumption, their competitive products, and market structure. Although 
soybeans and soymeal have relatively very few trade restrictions compared 
to other agricultural products, there are some policies in different 
regions which effect the amount and pattern of trade. These policies 
including trade and domestic policies, either directly applicable to 
soybeans and/or soymeal or applicable to other products but having impacts 
upon soybean and soymeal sectors, will be discussed in detail in this 
section for major exporters and importers. 
The United States Soybean and Soymeal Market 
Soybean production Soybeans were first introduced to the U.S. in 
1804 and i t  took over a century for soybeans to be commercially produced. 
During and immediately after World War II,  world demand for cooking and 
salad oil as well as demand for meat had increased substantially. These 
demands stimulated the rapid expansion of soybean production in order to 
supply soymeal and soyoil.  Since then, soybeans have continued to be a 
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major U.S. agricultural crop whose production has increased tremendously. 
Among crops, soybeans now earn the second highest total farm production 
value, next to corn, in the U.S. The expansion of soybean acreage has 
come from 3 sources: 1) the diversion of land from other cultivated 
crops, 2) the use of idle cropland set aside in compliance with government 
commodity programs, and 3) the development of new cropland. Soybean 
acreage has increased from less than 5.6 million hectares (MH) in the 
early 1950s to over 17 MH in 1971/72, and a record 28.5 MH in 1979/80. 
The U.S. is now producing, consuming, and exporting the most soybeans in 
the world. 
Soybean production has continued to increase year after year at a 
very impressive rate. Table 2.4 presents U.S. soybean production, acreage 
and utilization data. Soybean production has increased by more than 50 
percent every five years. Also, compare the production of only 19 million 
metric tons (MMT) in 1965 to the highest production record of over 61 MMT 
in 1980. The U.S. produced around 60 percent of world soybean production 
during the 1960s and the early 1970s. For 1973, her share fell to 50 
percent of the world production mainly due to Argentina's dramatic 
increase in soybean production. Since then, the U.S. production share has 
fluctuated from a low of 44 percent in 1977 to a high of 74 percent share 
in 1974. 
Soybean disappearance After soybean crops have been harvested, 
farmers either sell their beans immediately or hold them on the farm in 
storage facilities. In an average year, about 90 percent of the harvest 
moves from the farm to country elevators in each production region. Small 
Table 2.4. The U.S. soybean production and disappearance (16) 
Total Market Feed Total 
Harvest Beginning supply/ year seed domestic Ending 
area Yield Production stocks distribution exports Crush waste use stocks 
Year 000 HA KG/HA 000 HT 000 HT 000 HT 000 HT 000 HT 000 HT 000 HT 000 HT 
1965 12,462 1.531 19,076 1.832 20,908 5.774 13,036 1,290 14,326 808 
1966 13.941 1.651 23,014 808 23.822 6.820 14,628 1,404 16,032 970 
1967 14,790 1.709 25,269 970 26.239 7.119 15,225 1,442 16,667 2,453 
1968 16,109 1,650 26,575 2.453 29.028 7.255 15,687 1,559 17,246 4,527 
1969 16,751 1.799 30,127 4,527 34.654 7.805 16,490 1.464 17,954 8,895 
1970 16,729 1.843 30,839 8.895 39,734 11.773 20,066 1,640 21,706 6,255 
1971 17.098 1,794 30,675 6.255 36,930 11,806 20,687 1,749 22,436 2,688 
1972 17,282 1,852 32,009 2,688 34,697 11.344 19,610 1,785 21,395 1,958 
1973 18,488 1,870 34,581 1,958 36,539 13.048 19,644 2,224 21,868 1,623 
1974 22,528 1,870 42,118 1,623 43,741 14,673 22.353 2,068 24,421 4,647 
1975 20,777 1,593 33,102 4,647 37,749 11.450 19.085 2,093 21,178 5,121 
1976 21,698 1,942 42,139 5,121 47,260 15.107 23,545 1,942 25,487 6,666 
1977 19,992 1.754 35.070 6,666 41,736 15.351 21,506. 2,078 23,584 2.801 
1978 23,403 2.055 48,097 2,801 50,898 19,061 25,220 2,231 27,451 4.386 
1979 25,764 1,974 50.859 4,386 55,245 20.115 27,701 2,691 30,392 4.738 
1980 28.557 2.161 61,722 4,738 66.460 23.818 30,573 2,305 32,878 9.764 
1981 27,461 1.801 49.453 9.764 59.217 21,773 28,985 2,472 31,457 5.987 
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amounts of soybeans are sold directly to processors, large subterminal 
elevators, or large terminals in major cities or ports like Chicago, 
Minneapolis, and Kansas City. 
Country elevators handle, store, and sell soybeans to either larger 
subterminal elevators or grain merchants located near soybean crushers and 
export positions. Over three-fourths of soybean shipments through country 
elevators are channeled in this pattern. Then, from the subterminal 
elevators, soybeans are moved to either soybean crushing plants or export 
ports. In several years, soybeans have also been delivered to government 
stocks when the market price was lower than the minimum government price. 
This has not occurred since 1975. 
The total soybean supply composed of the current production and the 
current beginning stock available is utilized through three channels. 
These are domestic soybean crush demand, soybean export demand, and feed, 
seed, and residual uses. Prior to 1970, most soybeans were crushed 
domestically--an average of 60 percent of total soybeans available. 
Soybean crush demand has steadily increased from only 13 MMT in 1965 to 20 
MMT in 1970, and 30 MMT in 1980. However, soybean exports have grown at 
an even faster rate from only 5 MMT in 1965 to over 20 MMT at present. 
Recently, the soybean exports'  share has been more than 35 percent of 
total soybean supplies. Feed, seed, and residuals take only a small 
portion of total soybean supplies varying between one to two MMT each 
year. 
The U.S. has always been the largest soybean exporter. The major 
soybean importers are the EC, Japan, and Spain. The EC is the U.S. 's 
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biggest customer, her soybean imports have a growing trend and have 
accounted for about 40-45 percent of U.S. soybean exports. Japan and 
Spain also import significant amounts of soybeans from the U.S., 
accounting for 20 percent and 8 percent, respectively. Spain and the EE 
have strong increasing trends in their soybean imports from the U.S., and 
will become more important customers in the near future compared to the EC 
which is expected to reduce their rate of soybean import increase. 
Soybean crushing industry More than 50 percent of total beans 
available are crushed domestically for soymeal and soyoil.  The amount of 
soybeans crushed has increased practically every year, with more than 25 
MMT crushed annually since 1979. However, the share of domestic soybean 
crush demand out of total soybeans available has decreased because of the 
faster increase in bean export demand. 
Soybeans are the most important oilseed in the U.S., leading other 
oilseeds by far in both production and crush levels. Soybeans have 
increased their share continuously both in production and in crush levels 
with a present share of more than 85 percent of all oilseed combined. 
Cottonseed, the closest competitor oilseed of soybeans, only has 
production and crush levels of 3-5 MMT annually. Most cottonseed are 
crushed domestically. While soybeans have gained their dominance in the 
oilseed market in the U.S., the production and crush levels of 
cottonseeds, and flaxseeds have shown decreasing trends over the years. 
Other major oilseeds are peanuts and sunflower seeds. Their production 
and crush levels are far behind soybean levels even though sunflower seed 
production has increased at a very impressive rate since 1975. Soybeans 
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will definitely continue to be the U.S. 's (and the world's) leading 
oilseed in the future. 
The soybean crushing industry has developed rapidly to keep pace with 
high demand and high soybean production, from small scale and 
inefficient-screen press procedures usually used for multi-purpose oilseed 
mills, to larger scale and highly specialized mills using more technically 
efficient-chemical solvent process, crushing plants at present. There 
were 200 multipurpose oilseed plants at the end of World War II with the 
capacity of only 310 million bushels (mil.bu.) per year. The number of 
crushing plants have continued to decline, but the crushing capacity has 
increased tremendously because of the larger scale of production. Table 
2.5 shows the soybean crushing industry's capacity and utilization since 
the mid 1960s. The data show a declining number of soybean crushing 
plants and in contrast an increasing crushing capacity of each individual 
plant, which clearly indicate the expansion of production scale. About 95 
percent of the present oilseed crushing plants utilize the chemical 
solvent method and only a few small firms still  use the screw press 
method--mostly for crushing oilseeds other than soybeans. Soybean 
crushing capacity has increased from only 600 mil.bu. in 1965 to over 1350 
mil.bu. at present. The soybean crushing industry is utilizing their full 
operating capacity which is around 80-90 percent of annual crushing 
capacity, allowing an average maintenance period of 30 days per year. 
Soybean crushing plants are located near the soymeal market for 
economic reasons as discussed earlier. In the U.S., most soybean crushing 
plants are in the Corn Belt and the Delta states, especially in the state 
Table 2.5. Estimated number of U.S. soybean oil mills and processing capacity, 1965-79 (73) 
Annual Processing Capacity 
Year Ratio of Average Per Mill 
beginning 
September 
Processing 
Total'' Utilized'" Excess"* 
utilized 
to total 
Processing 
capacity 
Capacity 
utilized 
Number Percent Mi 11 ion Bushels 
1965 125 600 537 63 89 4.8 4.3 
1966 129 650 559 91 86 5.0 4.3 
1967 135 750 576 174 77 5.5 4.3 
1968 134 750 606 144 81 5.6 4.5 
1969 132 800 737 63 92 5.1 5.6 
1970 130 875 760 115 87 6.7 5.3 
1971 123 900 720 180 80 7.3 5.9 
1972 117 925 722 203 78 7.9 6.2 
1973 113 1,000 821 179 82 8.8 7.3 
1974 108 1,050 701 349 67 9.7 6.5 
1975 103 1,100 865 235 79 10.7 8.4 
1976 103 1,200 790 410 66 11.7 7.7 
1977 99 1,250 927 323 74 12.6 9.4 
1978 95 1,300 1,018 282 78 13.7 10.7 
1979 94 1,350 1,090 260 81 14.4 11.6 
OJ 
a 00 
Estimate developed by Economic Research Service from census data Census data and trade directories. Includes cottonseed and other oilseed 
mills that process significant quantities of soybeans. 
''Trade estimates. Estimates shown here are approximations of capacity at the beginning of the marketing year. Capacity fluctuates during any 
year due to new plants coming into operation and additions to existing mills, some mills becoming dormant (due to explosions, fires, strikes, etc.) 
and dismantling of older mills. 
^Soybeans actually crushed. 
"^Difference between total capacity and soybean utilized (crushed). 
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of Iowa and Illinois. These are the areas which have many livestock 
operations, primarily hog and poultry operations. Most crushing plants in 
these areas specialize in using the chemical solvent soybean crushing 
method. Other existing crushing plants scattered around the country are 
small scale, multipurpose expel 1er type, and are usually located around 
traditional cotton producing areas. 
Soymeal market Soymeal is a major high protein source for animal 
feed especially for nonruminant animals such as poultry and hogs. 
However, recently there has been increased use of soymeal for feed to 
ruminant animals like dairy cattle, beef cattle, and sheep, enabling 
market expansion for soymeal. Increasing demand for livestock, both in 
the U.S. and abroad, as income and the standard of living increase will 
push up soymeal demand in the form of livestock feed. 
Soymeal production has increased more than 300 percent from the 1950s 
6 MMT to the present 20 MMT. Domestic consumption of soymeal also has 
grown annually from only 6 MMT to nearly 18 MMT during the same period. 
Soymeal is the most important U.S. meal and leads other meals in both 
production and domestic consumption by far. Its production has increased 
very fast while other meal production either decreases or increases at a 
very slow rate, resulting in a growing dominance of soymeal in U.S. meal 
production. According to Williams (73), since the 1970s, soymeal accounts 
for more than 85 percent of total meal production in the U.S. Domestic 
consumption of soymeal has the same pattern of increasing dominance as the 
domestic meal production market. Soymeal accounts for more than 85 
percent of all domestic meal consumption since 1975. 
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Other major meals produced and used in the U.S. are cottonseed, 
peanut, linseed, copra, and fish. The closest competitor to soymeal is 
cottonseed meal whose production accounts for only 5 percent of current 
soymeal production and consumption levels. Before World War II,  
cottonseed meal and linseed meal were major U.S. meals, however, their 
production and consumption have been replaced by soymeal since World War 
II.  Fishmeal seems to be the only meal, other than soymeal, for which 
production has been reasonably stable, around 200-300 TMT annually since 
the 1950s. However, the domestic consumption of fishmeal fluctuates from 
year to year with a weak decreasing trend. The U.S. has imported fishmeal 
every year since the 1950s. Fishmeal consumption reached its peak during 
1966-1968, then decreased to around 350-450 TMT per year since 1972. 
Other competitors of soymeal use in animal feed include urea and 
hybrid protein corn. Houck, Ryan, and Subotnik (28) reported rapid growth 
in urea use as a protein source in ruminant animals when used with other 
carbohydrate sources. Urea is an organic nitrogeneous compound derived 
from petroleum materials such as natural gas. Urea is popular because i t  
is low cost and easy to handle. The use of urea was estimated at over 2 
million tons of soymeal equivalent or 17 percent of total annual soymeal 
use in the U.S. in 1971 (28). Another potential soymeal competitor is 
hybrid protein corn which is currently undergoing research. 
Soymeal supply, production plus beginning stocks, is distributed 
through 3 channels; feed manufacturing, exports, and direct sales to 
farmers. More than 65 percent of total soymeal available is shipped by 
rail and truck from processors to feed manufacturing plants for use in 
41 
commercially prepared feeds and rations. Another 10 percent of soymeal is 
shipped directly to farmers, livestock feeders, and custom mixers of farm 
feed which prepare their own custom-mixed feed for local use. Soymeal 
domestic use has increased continuously as shown in Figure 2.2. Total 
domestic consumption of soymeal is around 70-80 percent of total soymeal 
available. Prior to the mid 1960s, domestic consumption always accounted 
for more than 80 percent of supply, however since then soymeal exports 
have increased at a faster rate than domestic consumption and reduced the 
domestic use share to around 70-80 percent. 
Soymeal export is now an important market for U.S. soymeal, 
accounting for nearly 30 percent of the total soymeal supply each year. 
Soymeal export has grown at a very rapid rate as shown by comparing 
exports of less than 300 TMT in the 1950s to over 5 MMT at present. The 
U.S. had been the world's only major soymeal exporter since 1950, 
controlling over 95 percent of the world soymeal trade. However, because 
of Brazilian soymeal export expansion, the U.S. trade share has been 
reduced significantly since the early 1970s. The U.S. now shares around 
50 percent of world soymeal trade. The rapid increase in soymeal export 
demand from the mid 1960s to the 1970s came mainly from the EC demand. 
Major U.S. soymeal export customers include the EC, Eastern Europe, 
Canada, Spain, and Japan. Canada however re-exports soymeal to Europe, 
mainly to England. This re-exporting practice occurs to take advantage of 
trade preference among the Common Wealth countries through Canada. 
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ENDING STOCKS 
EXPORT 
SOYMEAL DOMESTIC USE 
65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 
Year 
Figure 2.2. U.S. soymeal disappearance (million metric tons) 
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Soymeal stocks are small due to its physical characteristics. 
Crushers normally keep their stocks in the form of soybeans rather than 
soymeal. 
Government policies effecting soybean and soymeal sectors 
Domestic policies Unlike most agricultural crops, very 
l ittle government intervention is directly applied to soybeans and 
soymeal. There has never been any acreage restriction, marketing quotas, 
acreage diversion, or set-aside programs on soybean production. However, 
soybeans may not be grown on land diverted from other crops under 
government control programs. 
The only direct policy for soybean production is the minimum price 
support program which is implemented as simple nonrecourse loans at the 
farm level. A floor price for soybeans is established nationally by the 
government as the price support loan rate. The loan rate is announced in 
the spring each year before the soybean planting season. Under current 
legislation, the soybean price support rate must be linked to the 
cottonseed-support rate so that both oilseeds compete on equal terms in 
the market. 
After harvest, farmers may sell their beans on the market or place 
them in storage as collateral for government loans to the Commodity Credit 
Corporation (CCC). They can choose to sell their beans on the open market 
when the price moves up high enough and pay off their loan plus interest,  
or retain the loan, cash, and consign the beans to the government in full 
payment of the loan if the bean price is too low. The CCC is also 
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entitled to sell i ts holdings of soybeans when market prices move 
approximately 10 percent plus carriage charges above the support rate. 
The minimum support prices of soybeans, however often turned out to 
be lower than the actual market price, except in 1957, 1958, 1961, 1967 
and 1968 crop years. In these years, the CCC acquired large quantities of 
beans and the loan actually provided a floor price. The loan rate for 
1978/79 and 1979/80 crop years was $4.50 per bu. The eligibility for the 
soybean loans has been independent of the amount of soybean acreage 
planted but has sometimes been contingent upon participation in acreage 
control programs for other crops. 
Houck, Ryan, and Subotnik (28) found that soybean production is 
substantially influenced by government programs for other competitor crops 
including wheat, corn and cotton. This indirect effect is derived from 
policies such as acreage control programs and minimum price policies. 
Trade policies There is no export tax on U.S. soybeans or 
soymeal, while there is a small import tariff on some oilseeds and 
oilmeals (23). This import tariff is intended to protect the domestic 
oilseed price support programs. Rapeseed and soybean imports are charged 
a 1 (t/lb tariff rate. Cottonseed imports are charged 0.3 C/lb and shelled 
and unshelled peanut imports are charged 7 #/lb and 4.25 (t/lb 
respectively. Oilmeal imports are charged a 0.3 (t/lb tariff fee. 
However, there exists a number of nontariff policies aimed to protect 
domestic oilseed production (23). There is a quota restriction on some 
fishmeal imports. The existing domestic oilseed price support programs 
also provide export subsidies to these oilseeds. Wipf (74) has estimated 
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that, in 1968, the total effective rate of protection accorded U.S. 
oilseed crops was 16.4 percent, some 45 percent above the total nominal 
rate of protection of 11.3 percent. The effective nontariff protection 
was 17.2 percent and the effective tariff protection was -0.8 percent. 
However, while he demonstrated strong effective protection on most U.S. 
oilseeds, soybeans had in fact had a negative effective protection rate of 
-6.7 percent. 
Another implicit subsidy on soybean is derived from PL480, the 
food-aid program sponsored by the U.S. government. Under this program, 
concessional sales of soyoil and cottonseed oil are made to food deficit 
countries friendly to the U.S. The sales are based on grants and soft 
loans to these countries. This program is used partly to support oilseed 
prices and keeps the commercial supplies of these oils in line with 
commercial demand at reasonably stable prices. Without the PL480 program, 
oil prices are suspected to be much lower and, which would put downward 
pressure upon oilseed prices, including soybeans. The recipient countries 
must agree that the PL480 shipments not replace their commercial imports. 
Over half of soyoil exports were under PL480 during 1955-1971, however 
this proportion has dropped to 20 percent since 1973. 
The U.S. also had exercised a partial embargo on the export of 
soybeans, cottonseed, and various meal and oil products from these 
oilseeds from June 27-July 2, 1973 as an inflation-fighting measure. Then 
from July 2-Sept. 21, 1973, exports of such commodities were subject to 
license requirements to limit export quantities. Selective export 
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suspensions against Iran and the USSR were imposed in 1979 and 1980, 
respectively. 
The Brazilian soybean and soymeal market 
Soybean production Japanese immigrant farmers introduced soybeans 
to Brazil over 65 years ago, but soybean production did not become an 
important crop in Brazil until the late 1960s. Since the mid-1960s, 
Brazil has remarkably increased her soybean production and become an 
important world soybean and soymeal producer and supplier. There are four 
main reasons motivating the boom in soybean production and trade in 
Brazil.  First is the high world prices of soybean and soymeal. Second, 
the U.S. embargo on soybean exports in 1973 forced soybean importers to 
seek alternative sources for soybeans which stimulated Brazilian 
production. Third, Brazil 's central government encouraged soybean 
production as one means to develop more land and improve the quality of 
l ife for Brazilians. Fourth, multinational firms who saw economic 
opportunity, assisted soybean farmers by transferring personnel, new 
organization, proven industry technology, capital,  and management to 
develop a new agricultural industry in Brazil.  These multinational firms, 
who are mostly grain merchants, have worked with the government and the 
Brazilian coffee grower organization to facilitate rapid soybean 
production development. 
These motivating forces successfully pushed up Brazilian soybean 
production from only an insignificant 13 percent share of total Brazilian 
oilseed production in 1960 up to around a 90 percent share in 1977. Table 
2.6 shows Brazilian soybean production. A dramatic increase in soybean 
Table 2.6. The Brazilian soybean production and disappearance (16) 
Total Market Feed Total 
Harvest Beginning supply/ year seed domestic Ending 
area Yield Production stocks distribution exports Crush waste use stocks 
Year 000 HA KG/HA 000 MT 000 MT 000 MT 000 MT 000 MT 000 MT 000 MT 000 MT 
1965 432 1,211 523 56 579 75 282 49 331 173 
1966 491 1,212 595 173 768 121 395 61 456 191 
1967 612 1,170 716 191 907 305 423 72 495 107 
1968 722 906 654 107 761 66 471 88 559 136 
1969 906 1,167 1,057 136 1,193 310 612 129 741 142 
1970 1,319 1,144 1,509 142 1.651 290 932 169 1,101 260 
1971 1,716 1,210 2,077 260 2,338 230 1,700 275 1,975 133 
1972 2,840 1,291 3,666 133 3,804 1,023 2,132 360 2,492 289 
1973 3,615 1,386 5,012 289 5,306 1,788 2,714 510 3,224 294 
1974 5,143 1,531 7,876 294 8,176 2,862 4,302 600 4,902 412 
1975 5,824 1,698 9,892 412 10,304 3,516 5,516 662 6,178 610 
1976 6,417 1,750 11,227 610 11,837 3,328 6,374 1,514 7,888 621 
1977 7,070 1,770 12,513 621 13,134 2,581 8,661 802 9,463 1,090 
1978 7,778 1,226 9,534 1,090 10,716 658 8,882 876 9,758 300 
1979 8,255 1,240 10,236 300 10,789 638 9,094 936 10.030 121 
1980 8,762 1,717 15,040 121 15,611 1,540 12,900 1,000 13,900 171 
1981 8,925 1,725 15,400 171 16,021 1,500 13,300 1,030 14,330 191 
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production during the 20 years from 1960-1980 is mainly due to vast 
soybean acreage expansion rather than yield increase. Brazil planted only 
171 hectares (ha.) of soybeans in 1960 compared to 8,762 ha. in 1980, thus 
producing 205 TMT compared to 15,040 TMT, respectively. The annual rate 
of production growth has been impressive, especially during the late 1960s 
to the early 1970s. On the average, soybean production increased more 
than 25 percent per year during this past 20 years. 
Soybean production in Brazil has shown a remarkable pattern of 
development in relation to other major oilseed production. Cottonseed and 
peanuts are the other important oilseeds in Brazil.  Prior to the early 
1960s, cottonseed production had dominated the market while soybean 
production only accounted for less than 20 percent of production. The 
production of cottonseed and peanuts has not varied much except during 
1965-1972 when peanut production jumped significantly. However, since 
1972 peanut production has shown a decreasing trend, in fact 1978 
production is less than 1960 production. While cottonseed and peanut 
production have experienced no prominent growth, soybean production has 
increased over 50 times during the same 20 years. Soybeans,have therefore 
become the only major oilseed in Brazil,  controlling nearly 90 percent of 
oilseed production. 
Soybean acreage is centered in the southern states, where i t  got i ts 
start,  mainly in Rio Grande do Sul, Parana, and Sao Paulo. These three 
states produce 90 percent of Brazil 's soybeans. Other states which have 
recently rapidly expanded their soybean production are Mato Grassa and 
Sanita Catarina. The Brazilian soybean producing area is about the size 
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of the U.S. midwest grain-producing region, however the soil fertility is 
not as rich as the soil in the Corn Belt.  Many parts of these areas are 
also hilly making them more difficult to cultivate. Rio Grande do Sul has 
always been the largest producer, except in 1979 when Parana had larger 
soybean production. Parana has expanded soybean production at a 
remarkable rate, as shown by comparing production of 83 TMT in 1966 to 
4,150 TMT in 1979. 
Soybean acreage expansion has come from both opening up uncultivated 
land and land diversified from other crops and pasture. Expansion has 
been mostly through the second method. According to Zockun (75), in the 
three largest soybean producers, i .e.,  Rio Grande do Sul, Parana and Sao 
Paulo, 88.4 percent of the soybean acreage expansion during 1970-1973 had 
been from land previously used for other crops and pasture while only 11.6 
percent came from new land. The use of new cultivated land mostly 
occurred in Parana and Rio Grande do Sul. Williams (73) estimates that 
around 37.2 percent of soybean acreage expansion of these three states had 
come from corn land and 14 percent from former pasture land. Significant 
acreage has also been claimed from coffee plantations since the 1960s. 
During that time as an attempt to maintain high coffee prices and reduce 
excess coffee supply, the Brazilian government paid farmers to remove 
coffee trees and plant other crops. In the state of Parana especially, 
much of this land was planted as soybeans. The severe frost in July, 1975 
had killed over 15 percent of coffee trees and badly damage remaining 
trees in Parana, resulting in more land from coffee plantations again 
recultivated as soybeans. 
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Further soybean acreage expansion will be limited in these three 
major southern states because of land constraints. According to Broadbent 
and Dixon (5), the expansion is more likely to be in the west central 
states of Mato Grasso and Joias, and perhaps Minas Gérais. However, 
expansion in these areas will be at a much slower rate than the expansion 
in the traditional producting states in the past because of poor soil 
quality and higher input cost requirements. In addition, these western 
areas are further away from export ports and crushing facilities which are 
situated mostly in the southern states. There is also a problem of 
inadequate and poor quality infra-structure in the western states which 
make soybean expansion more difficult.  Government assistance will have a 
great impact upon the potential soybean expansion in these areas. The 
assistance includes production cost subsidies, technical production 
assistance, infrastructure improvement, and provision of production and 
marketing information. 
Brazilian soybean production has been greatly motivated and assisted 
through many government policies and favorable market environment. High 
soybean prices during the late 1960 to the late 1970 made soybeans a more 
profitable crop when compared with other alternative operations like corn, 
cotton, rice, pasture, and beef production on the basis of profit per 
hectare. Therefore, land previously used for these operations had changed 
to soybean production instead. Soybeans are an attractive nitrogen fixing 
legume source substitute for nitrogen fertilizer which is subject to 
import controls. Over 70 percent of soybeans are grown using double 
cropping techniques in combination with wheat. Farmers prefer to double 
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crop wheat with soybean rather than corn which is only produced at 
subsistent levels and has been rapidly dropping in production in these 
states. Corn is not suitable for production on a larger scale in this 
area because of poor soil fertility which results in low yields of 25-30 
bu./acre, requirements for heavy investment in equipment, and higher 
nonlabor costs which are not affordable by most farmers. Also, country 
elevators are not currently equipped to handle corn. 
The existing policy encouraging wheat production for self-sufficiency 
purposes has very much influenced soybean production. Relatively high 
price supports for wheat compared to other crops and subsidies for 
machinery acquisition and fertilizer make wheat production very 
attractive. The fact that this machinery can be used in soybean 
production as well,  and the residual fertilizer remaining after harvest of 
the wheat crop sufficient for soybean production, makes wheat-soybean 
double cropping even more profitable. Agricultural expansion may be 
slower in states where double-cropping is not possible. 
Other factors assisted in soybean expansion, including the 
availability of negative real interest loans for acquisition of machinery 
and production inputs like fertilizer. The government has offered liberal 
credit at the interest rate lower than current inflation rate to farmers 
making i t  easier for farmers to start or expand soybean production to take 
advantage of high soybean prices and cheaper production costs. 
Multinational grain corporations also play an important part in 
transferring technology, management organization, and financial 
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opportunity to Brazilian soybean farmers which make production expansion 
possible at a very rapid rate. 
Soybean yield in Brazil has not changed much over the past twenty 
years as seen in Table 2.6. Some increase in yields in the early 1970s 
resulted from improved cultural practices, a shift to more fertile virgin 
soils, and introduction of soybean varieties adaptable to local 
conditions. There has been no major technological improvement in the past 
to develop hybrid soybean seed and this is not expected to occur in the 
near future either. Brazilian yield on the average is lower than U.S. 
yield. In 1975, Brazilian yield was 22 bu./acre compared to 28 bu./acre 
for the U.S. Soybean yields in Brazil also vary considerably form area to 
area. The USDA office in Sao Paulo reported the average yields during 
1975-1977 as follows; Parana 2.10 metric tons/hectare (MT/ha.); Sao Paulo, 
1.78 MT/ha.; Rio Grande do Sul, 1.57 MT/ha.; Mato Grasso, 1.50 MT/ha.; 
Santa Catariona, 1.28 MT/ha.; and others 1.23 MT/ha. (73). The major 
factors effecting these yield differences are the soil quality and climate 
condition. Weather has in the past played an important role in production 
for example, the reduction of soybean production in 1978 and 1979 was due 
to severe drought in most southern states which reduced yield considerably 
and in turn drastically reduced soybean production. The traditional 
producing areas may, however, soon be faced with yield decreases resulting 
from erosion caused soil fertility losses. 
Soybean production in Brazil faces problems common to other 
agricultural products of high costs and inadequate transportation. 
Williams (73) estimates farm to port transport costs are four times higher 
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in Brazil than in the U.S., due largely to Brazil 's lack of railroad and 
water transportation possibilities. Most soybeans are transported by 
trucks whose costs on average are about 40 percent higher than railroad 
rates. Truck rates also fluctuate seasonally and are nearly double during 
the harvest period around April and May. Local soybean farm prices vary 
inversely with the transportation cost to ports and usually soybean farm 
prices are a residual after deducting marketing costs from the port price. 
There are also storage problems because of inadequate and relatively poor 
facilities. Most soybeans share the storage facilities with wheat, i ts 
double crop. This sometimes creates storage problems due to frequent 
overlapping. Soybeans need to be marketed to provide storage space for 
wheat and therefore speculation by storing soybeans t ill  better price is 
difficult.  Inadequacy of storage capacity puts pressure on soybean 
marketing. Storage and handling facilities are also relatively 
inefficient and very labor intensive. Since the mid-1970s, the Brazilian 
government has had a policy to expand storage capacities and improve 
facilities, however, there still  are a number of inefficient backward 
storage facilities. There is a need for rapid improvement and expansion 
of infrastructure and storage facilities in Brazil to support further 
expansion of soybean production. 
Brazil has become a major world soybean producer since the mid-1960s. 
Since then Brazil is the third major soybean producer only next to the 
U.S. and PRC. Brazilian soybean production grew at an average of 22 
percent per year between 1954-1980. This fast soybean production increase 
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has made Brazil 's share of total world soybean production increase from 
1.4 percent in 1965 to 3.2 percent in 1970, and 14.1 percent in 1975. 
Soybean disappearance Most soybean supply, production and 
beginning stocks, are domestically crushed for soymeal and soyoil.  Table 
2.6 shows soybean disappearance and supply in Brazil.  Soybean crush 
demand has increased continuously from only 282 TMT in 1965 to 5,516 TMT 
in 1975 and 13,300 TMT in 1981. The crush demand is a dominant soybean 
use and export is a residual demand. During a year of low soybean supply, 
soybean exports decrease while soybean crush maintains i ts increasing 
trend level. The Brazilian government has policies to encourage the 
domestic crushing industry and exports of soymeal and soyoil,  rather than 
exports of soybeans. Brazil has become a major soybean exporter since the 
mid 1960s. It  shared the export market with the U.S. and China until 
1974. Since then, China has become a soybean importing country and Brazil 
shares the export market with the U.S. and Argentina. The U.S. soybean 
export embargo during 1973, which motivated importing countries to look 
for soybeans from alternative sources, has eased Brazilian export market 
expansion greatly. Since then, Brazilian exports have jumped from less 
than 2000 TMT to over 3000 TMT in the following two years. Brazilian 
beans have enjoyed the reputation of a better quality bean containing 
higher protein and oil yields than U.S. beans, especially soybeans from 
Parana and Sau Paulo. Soymeal produced from Brazilian beans has 46-48 
percent protein content compared to a 44 percent level for U.S. beans. In 
mid-1977, European crushers were reportedly willing to pay $3-5 per metric 
ton more for Brazilian than U.S. soybeans. Brazil has become very 
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aggressive in expanding her export market by offering very attractive 
prices sometimes lower than U.S. prices and by being willing to negotiate 
on a multilateral trade basis. 
Brazil 's share of soybeans in the world market fluctuates 
considerably since its actual exports fluctuate from year to year. Since 
1965, i ts export share in the world soybean market varied from less than 1 
percent to 23 percent. Soybean exports increased from around 300 TMT in 
1969 to 1,000 TMT in 1972 and peaked in 1975 at 3,500 TMT. Due to a 
drought during 1978-1979, soybean exports were restricted to about 650 
TMT. Major Brazilian soybean customers include the EC, Japan, Spain, and 
More recently the USSR, PRC, and some Eastern European countries. 
Brazilian soybean exports enjoy a seasonal advantage of high world 
price because i ts harvest season, March to May, differs from the U.S. 
major soybean export season of September and October. The annual world 
price fluctuation has been influenced mainly by the U.S. because of i ts 
domination of supply quantity. The normal world soybean price reaches i ts 
peak in August, just before the U.S. harvest, and drops eventually t ill  
February when the price starts picking up again. To take advantage of 
this seasonal price, Brazil exports soybeans slowly in April and 
accelerates her exports from July to August. 
Soybean crushing industry Since the mid-1960s, the Brazilian 
government has had policies to encourage the domestic soybean crushing 
industry which discriminate against exports of whole beans. 
Traditionally, crushing firms were of relatively small inefficient 
multipurpose type, mostly family operated firms. The crushing industry 
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has developed and expanded markedly both in terms of capacity and 
technological efficiency, in response to rapidly growing soybean 
production and soybean product markets since the 1960s. Crushing firms 
became more efficient by specializing in only one particular oilseed, 
especially soybeans, with higher average capacities of 1200-2000 metric 
tons per day. Williams (73) has estimated the soybean crushing capacity 
for mid 1977 to be 12.2 MMT per year assuming 300 days per year of 
operation. By 1979, soybean crushing capacity is expected to reach almost 
15 MMT annually. According to Sam Ruff^, the present soybean crushing 
capacities are 15 MMT and 20 MMT for 1980 and 1981, respectively. The 
large expansion of crushing capacity and the policy to encourage the 
industry results in frequent imports of soybeans in the recent years as 
reported by Foreign Agricultural Circulars (16 November 1981). In 
1980/81, more than 1.0 MMT of soybeans were imported. During this period, 
1980/81, world soybean crushing production had shifted from the U.S. and 
the EC to Brazil.  
Recently constructed crushing operations are located near ports to 
take advantage of export opportunities. Rio Grande de Sul has 39 percent 
of total soybean production crushed while Sao Paulo and Parana each have 
25-30 percent. 
An international comparison of crushing cost was attempted by 
Thompson and reported by Williams (73), the estimate was based upon 
^Personal interview with Sam Ruff, USDA official in December 1981. 
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official mid 1977 exchange rates. Despite higher labor requirements in 
Brazil than in U.S. crushing production, total labor costs are less due to 
cheaper wage ratios in Brazil.  The solvent cost is much higher per metric 
ton in Brazil than the U.S. This is caused by higher solvent loss due to 
lower quality solvent which is more difficult to recover. Brazilian 
crushers also face another disadvantage of higher maintenance costs 
because they have to hire a full staff of maintenance personnel due to a 
lack of available mechanics. They must also stock a larger spare parts 
inventory than in the U.S. However, balancing all these costs out, the 
variable cost of soybean crushing for the same plant size is slightly 
higher in Brazil than the U.S. 
Soymeal market Soymeal production has increased continuously at 
an impressive rate with cooperating factors such as soybean expansion, 
crushing capacity expansion, soymeal market expansion, and government 
policy encouragement. Soymeal production was only 170 TMT in 1965, 691 
TMT in 1970, but rose to 4,279 TMT in 1975 and 10,175 TMT in 1981. 
Production has grown at a remarkable rate, averaging 30 percent growth 
annually. This soymeal production growth rate which is higher than the 
world rate results in an increase in Brazil 's soymeal share of world 
production. Table 2.7 presents the soymeal production, supply and 
disappearance annually. Brazil is now a world leading soymeal producer, 
sharing over 10 percent of total world soymeal production since 1975. 
Soymeal disappears through export and domestic demand. Export demand 
is always a major component of soymeal use in Brazil,  even though domestic 
demand of soymeal has increased steadily every year, i t  was not until the 
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;ocks 
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6 
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The Brazilian soymeal and production and disappearance (16) 
Total Total 
Product Beginning supply/ Market Year domestic 
Crush yield Production stocks distribution exports use 
000 HT % 000 HT 000 MT 000 HT 000 MT 000 MT 
282 60.28 170 2 172 105 64 
395 61.51 243 3 246 185 56 
423 65.01 275 5 280 125 149 
471 70.27 331 6 337 235 95 
612 67.48 413 7 420 310 102 
932 74.14 691 8 699 580 105 
1,700 70.00 1,190 14 1,204 990 190 
2.132 74.01 1,578 24 1,602 1,506 64 
2,714 74.98 2,035 32 2,067 1,373 653 
4,302 77.56 3,337 41 3,378 2,396 915 
5,516 77.57 4,279 67 4,346 3,450 810 
6,374 77.58 4,945 86 5,031 4,078 847 
8,661 77.57 6,719 106 6,825 5,329 1,358 
8,882 77.58 6,891 138 7,029 5,368 1,567 
9,094 77.40 7,039 94 7,133 5,038 1,993 
12,900 76.51 9,870 102 9,972 6,900 2,850 
13,300 76.50 10,175 222 10,397 7,350 2,800 
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mid-1970s that the domestic demand of soymeal started to increase rapidly 
and catch up with soymeal exports. Soymeal is by far the most important 
oilmeal for domestic consumption in Brazil.  Other meals used in Brazil 
include peanut meal and cotton seed meal. Oilseed meals are the principal 
ingredient in animal feed. 
Over 75 percent of domestic soymeal consumption goes into the poultry 
feed industry. Another 16 percent is used in swine operations and most of 
the rest is fed to dairy cattle. Soymeal is not used for beef cattle 
feeding in Brazil.  Soymeal consumption has increased in relation to other 
meals because of i ts cheaper price due to its rapid supply expansion. 
Soymeal also contains higher protein content per unit weight, i .e.,  45-50 
percent, while peanut and cottonseed meals contain 45 percent and 41 
percent, respectively. Lysine content, which is an essential amino acid 
for poultry, is also higher in soymeal than the other meals. It  also 
contains no toxic elements which are present in alternative meals. 
Domestic soymeal demand has increased markedly since 1973, and even 
faster since 1978 because the rapidly growing poultry industry has adopted 
modern broiler production technology which requires high protein meal as 
feed. Prior to 1973, the domestic consumption of soymeal always remained 
under 200 TMT, then i t  increased to over 600 TMT in 1973. For 1977, the 
domestic soymeal consumption reached 1.3 MMT and increased to its peak of 
2.85 MMT in 1980. This expansion of domestic utilization of soymeal in 
the developing poultry industry has been encouraged by the Brazilian 
government. 
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The Brazilian export history of soymeal has been even more 
impressive. Soymeal exports have grown from a nonsignificant 35 TMT in 
1961 to over 7,350 TMT in 1981. Brazil has rapidly developed her soymeal 
export market and at present is as an important soymeal exporter as the 
U.S. Soymeal production has been developed mainly for export purposes, 
with tremendous encouragement and assistance from the government. Soymeal 
exports started to increase rapidly in 1967 and reached over 1.5 MMT in 
1972. Since 1973, with the U.S. embargo on soybean imports, Brazilian 
soymeal exports grew at the high rate of over 1.0 MMT per year. The 
average growth of her soymeal exports during 1965-1981 was 39 percent per 
year. At present, Brazil exports as much soymeal as the U.S., the 
traditional major exporter. 
Major markets of Brazil soymeal have been the EC, particularly the 
Netherlands, France, and West Germany, and since 1971 Spain, Yugoslavia, 
and Poland. Soymeal from Brazil has enjoyed a better reputation in terms 
of quality over U.S. soymeal. Soymeal from Brazil is 47-48 percent 
protein-guaranteed, while U.S. soymeal is sold at 44 percent. There are 
reports that from time to time Brazil offered a better soymeal price than 
the U.S. Recently, Brazil has also pursued an aggressive trade strategy 
trying to capture socialist country markets by accepting multilateral 
trade negotiation. This has been very successful because the EE lack hard 
foreign exchange currencies. 
Government policies effecting soybean and soymeal sectors 
Domestic policies The Brazilian government exercises a 
number of domestic policies with the objectives of soybean expansion. 
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encouraging the domestic soybean crushing industry, and assuring adequate 
supplies of soymeal and soyoil for her domestic consumption at 
subjectively determined reasonable prices. The policies which have a 
positive effect upon soybean production expansion are primarily other crop 
policies for emample, coffee and wheat which have been discussed earlier. 
There is also a minimum price policy for soybeans. However, since the 
soybean market price has always been above this minimum price, this policy 
does not have a direct effect on production. This minimum price policy, 
to some extent, provides assurance to farmers and reduces the level of 
risk. 
The minimum price is used as a base to provide a government low 
interest loan of 35 percent (well below the Brazilian inflation rate) for 
soybean production. Prior to 1978, soybean producers could borrow 60 
percent of the projected value calculated from expected yield times the 
soybean minimum price. In 1978, large producers could borrow up to 48 
percent of their production value. Table 2.8 gives the comparison of the 
minimum price and the market price of soybeans. 
There are a number of domestic policies in effect from time to time 
to insure adequate domestic supply of soyoil and soymeal below the 
government price ceiling. The Brazilian government through the Commissiaa 
Interministerial de Preco (CIP) set ceiling prices on many food items as 
an attempt to control domestic inflation problems. However, as far as 
soymeal is concerned, the set ceiling price has not been strictly enforced 
due to higher expansion rates for production than for domestic demand 
keeping the price below the ceiling price. 
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Table 2.8. Comparison of minimum price of soybeans set by the government 
and the market price of soybeans received by farmers in Brazil,  
1967-1981 (73) 
Year of Minimum Market price 
harvest price® received by farmers 
Cruzeiros Per Metric Ton 
1967 145.00 215.00 
1968 191.30 277.00 
1969 170.50 340.83 
1970 213.67 421.50 
1971 285.33 549.67 
1972 413.33 606.83 
1973 500.00 1,203.67 
1974 600.00 1,175.33 
1975 1,000.00 1,332.21 
1976 1,250.00 1,839.46 
1977 1,600.00 2,800.00 
1978 1,870.00 3,572.67 
1979 2,500.00 5,998.19 
1980 7,333.33b ---
1981 10,995.60 — — — 
^Announced in July or August prior to planting season. 
^Originally announced at Cr$5,250 per metric ton. This was 
increased in February 1980 to Cr$7,333.33 per metric ton for those farmers 
desiring to sell their beans to the Federal Acquisition Program (AGF). 
However, the original minimum price remains the basis for extending 
pre-commercialization loans (EGF) to farmers. 
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Soybeans have experienced domestic sales taxes up to 14 percent 
higher than export taxes. Soyoil is also subject to sale taxes between 
11-14 percent from different states. However, no state value added tax or 
sales tax (ICM) is charged on domestic sale of soymeal because "modern 
agricultural inputs" are tax exempt. 
Domestic prices of soyoil and soymeal in Brazil were subject to price 
control until March/April 1981. Upon the removal of controls, prices 
generally increased to world market parities. 
Trade policies Patterns and levels of soybean and soymeal 
trade in the international market are markedly effected by various 
government policies including quotas, licenses, export taxes and from time 
to time embargos. The objectives of these policies are to encourage the 
domestic crushing industry, and to take advantage of seasonal price 
fluctuations. 
The exports of all goods were stagnant during the 1950s and early 
1960s because the Brazilian government pursued a policy reflecting an 
"exportable surplus" approach to trade, in which only the "surplus" left 
over after domestic marketing was available for trade. Export licenses 
were required and usually were not issued if the domestic price was 
rising. During this period, the cruzerio was over valued to take 
advantage of the inelastic export demand of coffee. Devaluation occurred 
frequently but not often enough to keep pace with domestic inflation. 
These policies discriminated severely against exports. The result was 
that only small amounts of soymeal and soybeans were exported. This 
"exportable surplus" policy has been relaxed some since 1964, and Brazil 
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has even taken an export promotion approach. However, there are still  
various trade policies controlling and manipulating soybeans and soymeal 
exports from Brazil which are briefly summarized by categories below. 
Export quotas and licenses Exports of soybeans, soybean 
meal and soybean oil have been under the control of the Bank of Brazil 's 
Foreign Trade office (CACEX) since 1958. Quotas fluctuate from year to 
year to insure positive crushing margin for soybeans and adequate domestic 
supplies of soybean meal and soyoil at below established ceiling prices. 
Licenses for export were required through the Bank of Brazil until 1964. 
In 1972, when world soybean, soymeal, and soyoil prices climbed above 
historical levels, the Brazilian mixed feed industry demanded relief from 
selling feed at the government ceiling price due to high input costs. In 
response to this appeal, the Bank of Brazil established a quota system in 
1973. For every 3 tons of soybean exports, one ton had to be sold 
domestically — either as bean or the meal equivalent -- and for every 4 
tons of soymeal export, one ton must be for domestic supply. 
The soybean and soymeal quotas were issued by CACEX each year with 
small quotas allowed at the beginning of marketing year and additional 
quotas given as the season progressed. This allows CACEX to closely 
monitor the domestic availability of these products. CACEX divided export 
quotas for soybeans among states, and between cooperatives and private 
traders. Soymeal export quotas were also divided among states. The 
crusher's association of each state then divided these soymeal quota among 
their members. 
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In 1974, export quotas were reestablished and the government did not 
allow exports of soybeans to exceed the "exportable surplus", i .e.,  total 
production less installed crushing capacity. Soymeal exporters also 
agreed to provide an adequate supply of soymeal for domestic consumption. 
The criterion for adequacy was measured by the level of the domestic meal 
price. These controls were removed in 1975 when sufficient stocks of 
soymeal and soyoil were accumulated. 
During 1977, exports were authorized with the agreement that 1.2 MMT 
of soymeal and 1 MMT ton of soyoil would be retained for domestic 
consumption. The crushers association enforced this agreement to provide 
adequate soymeal and soyoil under the government set ceiling price for 
domestic use, then the government authorized their export shipments. 
The quota levels have changed periodically. The global export was 
set at 5 MMT of soymeal and 567 TMT of soyoil in 1979. These quotas were 
expanded after the increase of export tax rates in January 1980. However, 
in April 1980, the government, in response to the elimination of export 
taxes on soybeans and their products, announced the 1980/81 quota on 
export to be 6 MMT for soymeal, 1.5 MMT for soybeans and 800 TMT for 
soyoil.  Just before the 1982 harvest year, the government announced the 
removal of export quotas and eliminated import duties on soybeans and 
soybean products. 
Export taxes and subsidies There had been a series of 
different value added tax (ICM) on exports of soybeans, soymeal, and 
soyoil until April 1, 1980 when the government completely eliminated these 
taxes. Prior to this time, the government always imposed higher tax rates 
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on soybeans than soymeal and soyoil in order to encourage the domestic 
crushing industry. From 1972 to 1980, ICM export tax rates fluctuated 
frequently from year to year from as low as 0, 4, and 7 percent up to 13 
percent for soybeans. During this period, the export tax rate on soymeal 
varied much less; i t  stayed at 5 percent from 1972 to November 1977. In 
November 1977, the soymeal export tax rate increased to 8 percent. The 
Brazilian government, in response to the antidump complaint of the EC 
which was based on Brazil 's discriminatory tax system against export of 
soybeans to soymeal, increased its soymeal export tax rate to 9.6 and 11.1 
percent in May 1978 and November 1978, respectively. The structure of the 
differential tax ration favored soyoil and soymeal exports over soybeans 
by roughly U.S. $25-30 per metric ton as estimated by Williams (73). In 
January 1980, the tax rate of soybeans and soymeal exports were raised to 
13 and 10 percent and later to 13 and 28 percent in February of the same 
year. The government announced abolishment of all export taxes for 
soybeans, soymeal, and soyoil on April 1, 1980. 
Both soyoil and soymeal exporters are eligible for subsidized 
financial scheme at 8 percent interest since 1971 in addition to the free 
duty on import machinery used for production of export goods. 
The Brazilian government also utilized export tax policies to take 
advantage of inelastic demand for soybeans when the price is high. In 
1977, when world market prices for soybeans and their products approached 
their historic high, the government imposed an advalorem export tax of 7 
percent on these commodities. Furthermore, to take advantage of high 
prices and inelastic demand for soybeans when world stocks reached their 
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lowest, 6 months before the U.S. harvest, the export tax for soybeans was 
increased to 12 percent in May. As the U.S. harvest approached, the tax 
rates were decreased to 7 percent in July, 4 percent in late July, and 
totally eliminated in August. 
Export embargo To conserve soymeal and soyoil for 
domestic consumption below established ceiling prices, embargoes were 
exercised from time to time. Recently suspended embargos have occurred in 
July 1974, November 1974, March 1977, and March 1979. 
Brazil also uses bilateral trade agreements in order to attract more 
sales especially from countries with low foreign exchange availability. 
For example, Brazil and USSR signed a 5 year (1982-1986) trade agreement 
on July 15, 1981. In exchange for Soviet petroleum, Brazil will ship 300 
million dollars of farm products annually to USSR. Included in the 
agreement are annual shipments of 500 TMT of soybeans, 400 TMT of soymeal 
and 40 TMT of soyoil.  
The Argentine soybean and soymeal market 
Soybean production Soybeans are a relatively new crop in 
Argentina, which have been produced in significant quantity only since 
1961/62 as a result of government encouragement. Since then, soybean 
production has steadily expanded every year. The interest in soybean 
production in Argentina did not really start until 1961/62 when soybean 
acreage was 10,300 ha. giving production of 11.2 TMT. Soybean production 
and acreage constantly increased during the 1960s. Table 2.9 presents 
details on soybean production and disappearance. The production and 
acreage, however, began to increase rapidly during the 1970s, as shown by 
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The Argentine soybean production and disappearance (16) 
Total Market Feed . Total 
Harvest Beginning supply/ year seed domestic 
area Yield Production stocks distribution exports- Crush waste use 
000 HA KG/HA 000 HT 000 HT 000 HT 000 HT 000 HT 000 HT 000 HT 
16 1,063 17 
---
17 — 15 2 17 
16 1,125 18 18 — 16 2 18 
17 1,176 20 20 — 16 2 18 
20 1,100 22 2 24 — 11 2 13 
28 1,143 32 11 43 — 15 2 17 
26 1,038 27 26 53 — 21 3 24 
36 1,639 59 29 88 — 36 6 42 
68 1,147 78 46 124 — 46 13 59 
157 1,732 272 65 337 50 195 30 225 
344 1,442 496 62 558 76 281 30 311 
356 1,362 485 171 656 — 529 36 565 
434 1,601 695 91 786 • 11 496 65 561 
660 2,121 1,400 114 1,514 623 589 112 701 
1,250 2,160 2,700 190 2,890 1,983 685 198 883 
1,600 2,313 3,700 24 3,724 2,830 638 213 851 
1,780 1,966 3,500 43 3,543 2,700 625 200 825 
1,860 2,097 3,900 18 3,918 2,900 800 200 1,000 
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comparing acreage of 26 thousand ha. in 1970, 157 thousand ha. in 1973, 
434 thousand ha. in 1976, and 1,600 thousand ha. in 1979. Production also 
increased dramatically over this period from only 27 TMT in 1970 to 3,700 
TMT in 1979. Soybean yield had been around 1,125 kg./ha. during the 
1960s, then started to improve to an average of 1,300 kg./ha. during the 
early 1970s. From 1976 onward, soybean yields started to increase 
rapidly, and in 1979 Argentina reached a record yield of 2,313 kg./ha. 
Soybeans are mainly produced in the provinces of Misiones, the 
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southern part of Santa Fe, the northern part of Buenos Aires, Tucuman, 
and the eastern part of Cordoba. These areas contain about 96 percent of 
the total soybean acreage. During 1964/65 to 1967/68, Misiones soybean 
acreage averaged 48 percent of total soybean acreage. This area of 
soybean production is located in the corn-wheat-soybean belt of Argentina. 
Most soybean land was switched from grains and pasture lands. 
Soybeans are frequently double cropped with wheat especially in the 
major provinces. It  also competes with corn production depending upon 
weather conditions and soil moisture levels. Heavy rain often delays corn 
plantings and results in switching of some corn area to soybeans. The 
Foreign Agricultural Circular (16 July 1978) reported that acreage 
expansion in the provinces of Santa Fe, Cordoba, and Buenos Aires was 
largely the result of double cropping with wheat, pea, and flaxseeds, as 
well as some shift from corn, sunflower seed, and pasture. Soybean 
acreage for single crop production also has increased recently because of 
the favorable soybean prices in comparison with corn and other crop 
prices. Occasionally, heavy rain or extended rain in the season delay 
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wheat harvest and soybean planting which makes soybeans more vulnerable to 
frost,  frequently reduces yields up to 30 percent. Expansion of soybean 
acreage in Argentina is more limited than in Brazil because of land 
constraints. Expanding soybean acreage means less land is available for 
other crops. Increases in soybean production probably will not follow the 
pattern in Brazil during the 1970s because Argentine farmers have a great 
number of alternatives available. The government does not exercise any 
supporting policy for wheat-soybean production like in Brazil.  Thus, the 
future of soybean expansion depends upon the soybean-corn price 
relationship. 
Argentina is an old oilseed producer. Traditional oilseeds include 
sunflower seed, flaxseed, peanuts, cottonseed, and tungseed. The sharp 
expansion in oilseed plantings in Argentina largely represents a shift 
from wheat production. The shift was brought about by relatively 
favorable oilseed-grain price relationships as well as an important policy 
change by the government. In September, 1977, the government announced 
that export retention taxes on oilseeds for 1977/78 crops would either be 
eliminated or sharply reduced, and that direct exports of oilseeds would 
be permitted. 
Soybean disappearance Argentine soybean harvest is in March-,May. 
The domestic supplies of soybeans are comprised of current production and 
highly fluctuating soybean stocks. Argentine soybean stocks, which seems 
to fluctuate randomly, vary from as low as 2 TMT in 1968 to 190 TMT in 
1978. Since 1976, when Argentina produced substantial quantities of 
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soybeans, over 90-95 percent of total bean supply is from current soybean 
production. 
Traditionally, all soybean supplies were for domestic consumption to 
satisfy crush demand. Argentina did not export any soybeans until 1973 
when the first 50 TMT were exported. Soybean exports have increased 
dramatically since 1976 from only 11 TMT to nearly 3 MMT in 1981. The 
marked increase of soybean production in the late 1970s was primary for 
export purposes. At present, more than 95 percent of total soybean supply 
end up in the export market. The major markets for Argentine soybean 
exports are the EC, especially the Netherlands, the USSR, Brazil,  and some 
extent Mexico. The USSR just recently became a major soybean importer of 
Argentina, taking around 25 percent of total Argentine soybean exports. 
The USSR made a trade agreement with Argentina in 1981 to purchase a 
minimum of 500 TMT of soybeans annually until 1985. Most soybeans are 
exported during May-July each year. 
Argentina normally crushed only a small portion of i ts soybean crop 
mainly for domestic consumption. Less than 50 TMT were crushed annually 
prior to 1973. Since 1973, soybean crushed demand has increased from 
around 200 TMT in 1973 to 800 TMT in 1981. Table 2.9 presents soybean 
disappearance in Argentina. There is sufficient crushing capacity in 
Argentina for domestic supply of soymeal and soyoil.  Most existing 
crushing firms are of a multi-oilseed crushing nature, mainly for crushing 
sunflower seeds and other oilseeds. The soybean crushing industry in 
Argentina has the disadvantage of higher operating costs than other 
countries, especially in the major producing provinces of Santa Fe and 
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Buenos Aires. At times, these costs are partly offset by financial 
incentives such as tax rebates on exports of oilseed products. However, 
no drastic expansion of the soybean crushing industry is expected in the 
future, not only because of i ts present crushing cost disadvantage, but 
also due to a lack in domestic demand incentive for the soybean products 
and infrastructure constraints, e.g.,  lack of adequate port facilities to 
handle a large volume of exports. There has not been a rapid expansion of 
soymeal demand in the local feed industry nor substantial increases in 
soyoil demand. In fact, soyoil is considered to be inferior to sunflower 
seed oil by local consumers. Currently, the USDA estimates^ the solvent 
extraction for soybean crushing capacity to be somewhere between 7-7.5 MMT 
annually assuming 300 operating days per year. 
Soymeal market Argentina produces sufficient soymeal and soyoil 
to meet her domestic demand. In fact, since 1975 Argentina only consumes 
half of the domestic produced soymeal and exports the rest.  Table 2.10 
presents soymeal production and disappearance for Argentina. 
Domestic soymeal consumption had always been very low and had not 
been significant until 1973 when 12 TMT were consumed. Since then, 
soymeal consumption has shown a slow increasing trend with an average 
consumption increase of 13 percent per year. In 1981, 300 TMT of soymeal 
were consumed domestically. This is very low compared to other soybean 
producing countries like the U.S. and Brazil.  The fact is that Argentina 
^Personal interview with Shackford Pitcher, Oilseed and Policy, 
USDA, April 1982. 
Table 2.10. The Argentine soymeal production and disappearance (16) 
Total Total 
Product Beginning . supply/ Market year domestic End 
Crush yield Production stocks distribution exports use stocks 
Year 000 HT % 000 HT 000 HT 000 HT 000 HT 000 HT 000 HT 
1965 15 80.00 12 — 12 12 — 
1966 16 75.00 12 — 12 — 12 — —-
1967 16 75.00 12 — 12 — 12 
1968 11 81.81 9 — 9 — 9 — - -
1969 15 80.00 12 — 12 — 12 
1970 21 76.19 16 — 16 — — ~  16 — - -
1971 36 75.00 27 — 27 —- 26 1 
1972 46 76.08 35 1 36 — 32 4 
1973 195 76.92 150 4 154 14 127 13 
1974 281 76.15 214 13 227 12 176 39 
1975 529 76.93 407 39 446 155 245 46 
1976 496 78.02 387 46 433 250 168 15 
1977 589 77.24 455 15 470 268 198 4 
1978 685 75.62 518 4 522 269 239 14 
1979 638 78.21 499 14 513 258 246 9 
1980 625 78.24 489 9 498 220 275 3 
1981 800 78.12 625 3 628 325 300 3 
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has always been a red meat consumer, there is no fast expansion in the 
poultry or swine industries like Brazil.  Therefore, the expansion of 
soymeal demand for feed in Argentina is limited. 
Argentina first exported soymeal in 1973 of only 14 TMT. Since then, 
soymeal exports have increased to 250-300 TMT during the late 1970s to 
present, accounting for 50 percent of total soymeal supplies. Major 
customers of Argentina are the EC and the USSR. The increase in soymeal 
exports are partly the result of occasional government tax rebates offered 
to oilseed product exports called "Re-embolos", while there are export 
taxes on all other oilseed exports. 
Government policies effecting soybean and soymeal sectors There 
is no domestic policy for soybeans or soymeal production in Argentina. 
The production is pretty much freely determined by market factors, e.g.,  
relative price and profitability. There is no minimum price, no acreage 
control, no fertilizer or insecticide subsidies, or no guaranteed income 
program at present. However, in May 1981, there was a new loan program 
which permits grain and oilseed producers to obtain loans covering 100 
percent of their production costs to encourage an increase in plantings. 
Argentina, however, has exercised different trade policies to 
manipulate the quantity of soybean and soymeal exports. These policies 
are discussed below. 
Export quotas The National Grain Board (NGB) controlled the 
exports of oilseeds and their products during 1973 to mid-1976 through 
issuing licenses and setting export quotas to ensure sufficient domestic 
supplies. Since 1976, exports of vegetable oils and meals were permitted 
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freely, but the exports of soybeans were controlled until 1977/78 crop 
year. There were quotas on soybean exports of 150 and 500 TMT in 1976 and 
1977 respectively. However, all  exports of oilseeds and their products 
must be registered with the NGB which still  has an authority to restrict 
export registrations if domestic needs appear to be in jeopardy. 
Export taxes There have been frequent export taxes imposed 
on soybeans and soybean product exports which have always favored soybean 
product exports over soybean exports. Prior to July 31, 1981, there were 
export taxes of 5.5 percent on soybeans and 3 percent on soymeal and 
soyoil.  However, export re-embalos or export tax rebates were 10 percent 
on all oilseed meal exports. There was no rebate for oilseeds. Then on 
July 31, 1981, the government removed all export taxes on all agriculture 
exports including oilseeds and products. However, these export taxes were 
reestablished again in December 1982 such that soybeans and all oilseed 
are subject to a 10 percent export tax and exports of oilseed products are 
subject to a tax rebate base on f.o.b. price at export time of 10 percent. 
Argentina also at times gave preference to soybean exports over other 
oilseed exports e.g.,  in 1978, soybeans were not subject to an export levy 
of 10 percent at f.o.b. Argentine port price, while all other oilseed 
exports were subject to this tax. 
The European Community Soybean and Soymeal Market 
This study takes into account 9 members of the EC which include 
France, West Germany, Netherlands, Belgium, Luxembourg, Italy, Denmark, 
England and Ireland. 
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Oilseed production Oilseed production plays a very limited role 
in EC agricultural. Rapeseed is the major meal yielding oilseed produced 
in the EC with its current production share over 85 percent of total 
oilseed production, excluding olive. Its production has increased from 
less than 200 TMT in 1960 to over 1 MMT at present. Other significant 
oilseed production includes flaxseed and sunflower seed. Soybean 
production is very insignificant in the EC and had not been started until 
1975. 
Despite the steady increase in EC oilseed production, the EC demand 
has increased much faster, thus their self-sufficiency in oilseeds has not 
changed. At present, the EC is only a l ittle more than 8 percent 
self-sufficient in oilseeds, compared to an 8 percent level in 1955. The 
EC is heavily dependent upon oilseed imports. Soybeans are the only major 
meal yielding oilseed imported by the EC which will be discussed in the 
next section. 
Soybean supply EC oilseed production does not increase fast enough 
to satisfy the markedly increasing demand. The EC has always depended 
upon imports of oilseeds with soybeans being the most important. 
Currently, soybean imports account for nearly 90 percent of all EC oilseed 
imports which include peanuts, rapeseed, copra, and palm kernels. The 
U.S. had long been the only soybean exporter to this region until recently 
when Brazil and Argentina captured significant shares of the soybean 
market in the EC. 
Substitution between various oilseeds has in practice not been great, 
even though oilseeds are highly substitutable. This is partly due to the 
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developed chemical solvent crushing technique, which is oilseed 
specialized with one kind of oilseed crushed at a time. 
The total soybean supply in the EC is shown in Table 2.11 which 
illustrates the high level of imports. About 95 percent of the EC oilseed 
supply is crushed. The remainder is mostly consumed directly, with the 
rest used for seed requirements. More soybeans are crushed than all other 
oilseeds combined. Soybean crushings have been increasing continuously 
from 2.5 MMT in 1960, 5.3 MMT in 1970 to 10.2 MMT in 1978 (73). Their 
present share of crush demand is over 80 percent. 
Soybean and oilseed crushing industry The EC crushing industry 
still has a few plants which are equipped for multi-oilseed crushing, thus 
reflecting several varieties of oilseeds traditionally available. 
However, in recent years there is a strong trend toward using more 
efficient solvent crush techniques. The new technology which specializes 
in only one oilseed for each firm and the high meal yield nature of 
soybeans has induced the crushing industry to focus heavily on soybean 
crush production to respond to the fast growing meal demand in the 
community. EC soybean crushing capacity has increased rapidly from 1955 
to 1975 as reflected by the total soybean crushed quantity in Table 2.11. 
The crushers are typically highly integrated, oligopolistic in structure, 
and are located at the major European ports. The oilseed crushing process 
is often only part of a firm's operation which normally includes oil 
refining and manufacturing oil consumption products, e.g., margarine, 
shortening, and animal mixed feeds. 
Table 2.11. The EC soybean production and disappearance (16) 
Feed Total 
Beginning Net seed domestic End 
Production stocks imports Crush waste use stocks 
Year 000 MT 000 MT 000 MT 000 MT 000 MT 000 MT 000 MT 
1965 0 100 3,070 3,095 19 3,114 57 
1966 0 57 3,534 3,448 49 3,497 94 
1967 0 94 3,724 3,674 41 3,715 • 103 
1968 0 103 3,623 3,480 109 3,589 137 
1969 0 137 3,970 3,844 174 4,019 88 
1970 0 88 5,671 5,626 25 • 5,651 108 
1971 0 108 5,774 5,596 111 5,707 175 
1972 0 175 6,264 6,234 115 6,349 90 
1973 0 90 7,948 6,983 48 7,031 107 
1974 5 107 9,100 8,922 169 9,091 121 
1975 4 121 8,275 8,168 79 8,247 153 
1976 2 153 8,991 8,879 176 9,055 91 
1977 2 91 9,016 8,836 183 9,019 90 
1978 4 90 10,892 10,729 15 10,746 240 
1979 4 240 11,666 11,541 174 11,775 135 
1980 17 135 11,780 11,310 390 11,761 171 
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Soymeal market Soymeal production in the EC has increased at a 
very impressive rate as shown in Table 2.12. Despite rapid expansion in 
soymeal production and more soybeans being crushed every year, the EC is 
still only 50-55 percent self-sufficient in oilseed (using oilseed 
imports). Oilseed meals are imported every year with soymeal by far the 
dominant meal. Table 2.13 shows the EC oilseed meal imports. Soymeal 
imports have grown from only 361 TMT in 1960 to 1,300 TMT in 1965, 2,600 
TMT in 1970, and over 3,000 TMT in 1971. Currently, the EC imports over 4 
MMT of soymeal which is 80 percent of all oilseed meal imports. The EC is 
the biggest importer of soymeal and also of soybeans. Its soymeal imports 
account for nearly 40 percent of the total world soymeal trade in 1978. 
Most soymeal imports are from the U.S. and Brazil and recently from 
Argentina also. 
Soymeal is the most important protein meal as shown by a higher 
consumption than any other meal. Soymeal disappearance has increased over 
six times during the past twenty years. Soymeal consumption has increased 
its share from around 40-50 percent of total oilseed meal consumption 
during the 1960s to around 70-80 percent during the 1970s. Meals, mostly 
soymeal, are used primarily as a livestock feed in the EC with 90 percent 
of supply going into animal rations. The EC has aimed to develop and 
expand their livestock production to satisfy an increasing meal demand as 
their per capita income has increased. There has been a change in feed 
technology toward feed compounds where oilseed meals comprise about 17 
percent of total feed compounds. Only a small portion of soymeal is 
directly fed to livestock. 
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Table 2.12. The EC soymeal production and disappearance (16) 
Production 
Year 000 MT 
Beginning Net 
stocks imports 
000 MT 000 MT 
Total 
domestic Ending 
use stocks 
000 MT 000 MT 
1965 2,469 - - - 1,392 3,863 1 
1966 2,754 1 1,942 4,676 21 
1967 2,938 21 1,873 4,805 27 
1968 2,775 27 1,979 4,747 34 
1969 3,063 34 2,234 5,305 26 
1970 4,489 26 2,651 7,136 30 
1971 4,475 30 3,313 7,786 32 
1972 4,969 32 3,195 8,167 29 
1973 5,562 29 2,198 7,760 29 
1974 7,134 29 2,512 9,594 81 
1975 6,573 81 3,019 9,621 52 
1976 7,116 52 3,720 10,824 64 
1977 7,063 64 3,829 10,900 . 56 
1978 8,612 56 5,144 13,541 271 
1979 9,219 271 5,315 14,453 352 
1980 9,138 352 5,848 15,038 300 
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Table 2.13. The EC net imports of major meals, 1960-1978 (73) 
Palm 
Cottonseed Peanut Rapeseed Copra kernel 
Year Soymeal meal meal meal meal meal Total^ 
1,000 Metric Tons 
1960 361 720 727 89 167 94 1,930 
1961 265 676 881 94 187 90 1,983 
1962 752 747 1,078 82 224 113 2,765 
1963 868 827 1,152 62 291 94 3,038 
1964 1,003 809 1,443 77 360 106 3,530 
1965 1,386 967 1,418 44 359 132 3,999 
1966 1,941 986 1,348 61 477 173 4,569 
1967 1,873 826 1,351 41 411 166 4,329 
1968 1,977 815 790 42 402 144 3,783 
1969 2,235 980 709 38 430 156 4,097 
1970 2,627 940 762 43 490 152 4,545 
1971 3,204 740 678 52 583 142 4,909 
1972 3,205 855 871 102 675 196 5,315 
1973 2,525 1,018 891 101 675 215 4,795 
1974 2,728 637 464 57 538 220 4,121 
1975 3,235 730 567 100 569 255 4,875 
1976 3,943 631 1,043 164 854 284 6,218 
1977 3,974 586 999 242 691 279 6,143 
1978 4,301 681 648 232 804 313 6,208 
^Measured in soymeal protein equivalent units. 
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Government policies effecting soybean and soymeal sectors There 
is no direct intervention on the import of soybeans and soymeal. While 
the tariff of soybeans and soymeal is zero, an ad valorem duty of 4-15 
percent is levied on soyoil imported. 
The rapid increase of high protein feeds and the low oilseed 
self-sufficiency of the EC have led to a heavy reliance on the U.S. as the 
main supplier of soybeans and soymeal. The danger of this reliance on a 
sole supplier became apparent in 1973 with the brief U.S. soybean and 
soymeal embargo. 
The incident in 1973 made the EC aware of its weakness of reliance 
only upon a single supplier. As a result, the EC attempts to decrease its 
weakness via encouraging greater domestic protein meal output, 
substitution of other forms of domestically produced high protein feeds 
for imported protein. Soybeans have also been included under CAP to 
encourage domestic oilseed output. The EC has also tried to diversify her 
import sources by using bilateral trading agreements for the supply of 
peanut meal with India, and imports of soybeans and soymeal for Brazil and 
Argentina. Finally, some attempt has been made to improve the community 
stocking policies and to participate in negotiations in international 
forums which aim to improve the overall performance of world commodity 
markets. 
The Japanese soybean and soymeal market 
Soybean production Japan produces small and declining quantities 
of soybeans. The area planted for soybeans has declined from 385,000 ha. 
in 1955/56 to 79,000 ha. in 1977/78. Its soybean and other oilseed 
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acreages have declined as the result of reduction in agricultural land 
because of Japanese industrialization. Agricultural land has continuously 
decreased from a peak of 6.1 million ha. in 1961 to about 5.4 million ha. 
in 1978. However, Japan is utilizing more chemical fertilizer to improve 
yield per hectare to compensate for reductions in acreage. In fact, Japan 
is the largest user of chemical fertilizer in the world based on the total 
quantity of all nutrients consumed per hectare of agricultural land (23). 
In addition to the acreage reduction because of the agricultural land 
decrease in general, the soybean and other oilseed acreages have declined 
even faster in comparison to other agricultural products because of a 
shift in agricultural production preference. As Japan's development level 
and per capita income have increased, her dietary preference has changed 
from traditional cereal and rice toward more vegetable, fruit, meat, egg, 
milk, and vegetable oil. This results in more land devoted for livestock, 
vegetable, and fruit production. 
Soybean production has decreased from 507 TMT in 1955/56 to 111 TMT 
in 1977/78 as acreage falls despite the slight increase in yield. 
However, in comparison to other major oilseeds including peanut and 
rapeseed, soybeans have always been the dominant oilseed produced and 
consumed in Japan. 
Soybean supply and disappearance Japanese soybean production is 
very marginal, accounting for only 5.3 percent of total soybean 
consumption. The self-sufficiency in soybean production had declined 
rapidly during the 1960s because of production decreases and a marked 
increase in demand. While soybean production accounted for 40 percent of 
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consumption in 1959/60, i t  fell sharply to 24 percent in 1962, and 12 
percent in 1965. By 1967, Japanese soybean production satisfied less than 
10 percent of total soybean consumption. In the 1970s, soybean production 
accounted for only around 5 percent of the total demand and has fallen 
even lower to 3 percent since 1977. 
Japan has increasingly relied upon soybean imports both in absolute 
and relative terms. Table 2.14 presents the quantity of soybean imports 
which are increasing steadily. Japan is the second largest soybean 
importer. Soybean imports were around 1 MMT in the late 1950s and early 
1960s, reached 2.2 MMT in 1966 and 3.2 MMT in 1970. Japan has stocked 
soybeans to guard against possible future embargoes as a result of the 
U.S. soybean and soymeal embargo in July-September, 1973. In late 1973, 
its imports of soybeans reached 3,635 TMT and resulted in a stock peak of 
401 TMT in the beginning of 1974. After the soybean stock had been 
depleted to the normal level of about 250 TMT, Japan started to increase 
her soybean imports again and the import level reached over 4 MMT since 
1978. At present, soybean imports account for 90-95 percent of total 
soybean supply. 
Traditionally soybean imports originate primarily from the U.S., 
supplemented by imports from the PRC. While U.S. soybeans are mainly 
crushed for soymeal, Japanese soybean and Chinese soybean imports are 
processed for human consumption. Canada also exports small amounts of 
full fat beans for direct food use. Soybean imports from the U.S. have 
always been the major component of all soybean imports. Chinese soybean 
exports however have declined due to tremendous increases in domestic 
Table 2.14. The Japanese soybean production and disappearance (16) 
Market Total Market Feed Total 
Harvest Beginning year supply/ year Food seed domestic Ending 
Analy area Yield Production stocks imports distribution exports Crush use waste use stocks 
year 000 HA KG/HA 000 MT 000 MT 000 MT 000 MT 000 HT 000 MT 000 HT 000 HT 000 MT 000 HT 
1965 184 1,250 230 131 1,847 2,208 — 1,460 519 10 1,989 219 
1966 169 1,178 199 219 2,168 2,586 4 1,577 595 132 2.304 278 
1967 141 1,348 190 278 2,170 2,638 1 1,626 642 113 2,381 256 
1968 122 1,377 168 256 2,420 2,844 — 1,803 679 112 2,594 250 
1969 103 1,320 136 250 2,591 2,977 2,144 635 20 2,799 178 
1970 96 1,313 126 178 3,244 3,548 2,505 709 81 3,295 253 
1971 100 1,220 122 253 3,212 3,587 --- 2,521 726 89 3,336 251 
1972 89 1,427 127 251 3,396 3,774 2,636 758 102 3,496 278 
1973 88 1,341 118 278 3,635 4,031 - —  2,739 796 95 3,630 401 
1974 93 1,430 133 401 3,244 3,778 --- 2,720 726 112 3,558 220 
1975 87 1,448 126 220 3,334 3,680 — 2,620 716 96 3,432 248 
1976 83 1,325 110 248 3,554 3,912 2,701 730 121 3,552 360 
1977 79 1,405 111 360 3,602 4,073 2,878 745 111 3,734 339 
1978 127 1,496 190 339 4,260 4,789 3,296 753 141 4,190 599 
1979" 127 1,496 190 599 4,132 4,921 3,398 776 179 4,353 568 
1980 130 1,477 192 568 4,250 5,010 — 3,500 790 180 4,470 540 
1981 130 1,338 174 540 4,300 5,014 5 3,500 800 185 4,485 524 
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demand, which make PRC a net soybean importer. At present, the U.S. 
supplies up to 90-95 percent of total soybean imports to Japan. Recently, 
Japan also imports some soybeans from Brazil and Argentina as an attempt 
to diversify her import sources to reduce her dependence upon the U.S. 
soybean imports. Table 2.14 shows the distribution of soybean uses for 
food and crush. 
Soybean demand for food has continuously increased at an average 
growth rate of 3.5 percent per year. Soybean food consumption however, 
grew faster in the past than in the 1970s when consumption leveled off 
because dietary preference changed toward more meat, vegetable, and fruit 
consumption. Currently, soybean food consumption is around 700-800 TMT. 
Soybean food products, e.g., bean curd, bean paste (miso), soysauce, and 
oil, are important in the Japanese diet, but demand is relatively static. 
The consumption of soybeans for food has increased slowly as reported by 
Williams (73). The per capita consumption level was 5.5 kg. in 1959, 5.8 
kg. in 1974, and has been projected to be stable at least until 1985. 
Soybean crushing industry Soybeans are the most important oilseed 
in the Japanese crushing industry, accounting for 70-75 percent of all 
oilseed crushed since 1960. Crushed soybeans are imported mainly from the 
U.S., Brazil, and recently Argentina. About 90 percent of soybean imports 
are crushed, the remainder are for soyfood product manufactures. Table 
2.14 shows the soybean crushing levels which have steadily grown in all 
but three out of the past twenty years as shown by comparing production of 
1 MMT in 1960, to over 2 MMT in 1967, and 3.5 MMT in 1980. The growth 
rate of soybeans crushed over the past twenty years is 6.8 percent per 
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year. The expansion of soybeans being crushed was highest during the 
1960s with an average rate of 7.6 percent per year, but then the rate 
decreased some in the 1970s. 
Soybean crushing firms in Japan have developed in relation to other 
oilseed crushing firms partly because there has never been any import 
restriction upon soybeans since 1961 as with other oilseed like rapeseed. 
This has enabled the soybean crushing industry to expand and develop. 
Thus, soybean crushing firms are large, and efficient compared to other 
crushing firms. Detail on Japanese crushing industry can be found in 
Griffith and Meilke (23). 
Other crushed oilseeds include rapeseed, peanuts, cottonseed, palm 
kernels, copra, sunflower seed, safflower seed, and flaxseed. However, 
only small quantities of these oilseeds, except rapeseed and cottonseed, 
are crushed. Most oilseeds are imports. The level of rapeseed crushed 
has increased significantly, when comparing production of only 286 TMT in 
1959/60 to 823 TMT in 1977/78 (73). Rapeseed imports were subject to 
quotas until 1971. Since then more rapeseed is imported and crush levels 
have increased rapidly, doubling themselves within seven years. The 
levels of other oilseeds crushed had increasing trends during the 1960s, 
then they began to decline due to the abolishment of quotas on rape seed 
imports. At present, only rapeseeds are being crushed at significant 
levels, apart from soybeans. 
Soymeal market Most soymeal supply is produced domestically 
accounting for 90-100 percent of total soymeal supply. Soymeal supply has 
increased continuously because of the increasing trend of both soymeal 
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production and soymeal imports. Table 2.15 shows soymeal supply and 
disappearance. Soymeal imports have increased their share of soymeal 
supply since the 1970s from less than 5 percent to around 8-10 percent at 
present in order to satisfy a rapid increase in soymeal demand. Imports 
are mostly from the U.S. and Brazil. 
Soymeal demands have steadily grown from 805 TMT in 1959/60, 1,100 
TMT in 1962/63, 2,100 TMT in 1969/70 and 3,000 TMT in 1980/81. Most 
soymeal is used in animal feed and only small amounts are used in the 
soyfood industry. According to the Foreign Agriculture Circular (16), 
animal feed soymeal consumption in Japan is distributed roughly as 
follows: 
Percent of soymeal in 
Animal feed animal feed 
Chicken 51 
Hog 33 
Dairy 11 
Beef Cattle 3 
Others 2 
Soymeal accounts for around 80-85 percent of total domestic oilmeal 
disappearance. Other major oilmeals in Japan are rapeseed meal, 
cottonseed meal, and peanut meal. According to Williams (73), rapeseed 
meal disappearance has increased steadily from 127 TMT in 1959/60 to 514 
Table 
Year 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
iding 
Locks 
)0 MT 
43 
50 
20 
46 
78 
107 
98 
66 
229 
238 
105 
123 
122 
187 
174 
175 
175 
The Japanese soymeal production and disappearance (16) 
Market Total Market Total 
Product Beginning year supply/ year domestic 
Crush yield Production stocks imports distrib. exports use 
000 HT % 000 HT 000 HT 000 MT 000 HT 000 HT 000 Ht 
1,460 73.15 1,068 20 46 1,134 — 1,091 
1,577 75.71 1,194 43 7 1,244 3 1,191 
1,626 73.86 1,201 50 2 1,253 5 1,228 
1,803 76.87 1,386 20 15 1,421 7 1,368 
2,144 76.63 1,643 46 27 1,716 3 1,635 
2,505 77.00 1,929 78 72 2,079 14 1,958 
2,521 76.99 1,941 107 39 2,087 20 1,969 
2,636 77.20 2,035 98 52 2,185 4 2,115 
2,739 76.99 2,109 66 277 2,452 9 2,214 
2,720 77.05 2,096 229 132 2,457 3 2,216 
2,620 75.87 1,988 238 18 2,244 48 2,091 
2,701 76.82 2,075 105 193 2,373 2 2,248 
2,878 77.31 2,225 123 314 2,662 1 2,539 
3,296 77.12 2,542 122 340 3,004 1 2,816 
3,398 77.83 2,645 187 283 3,115 1 2,940 
3,500 77.85 2,725 174 250 3,149 — 2,974 
3,500 77.85 2,725 175 300 3,200 — 3,025 
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TMT in 1977/78. Cottonseed meal and peanut meal, however, reached their 
demand peaks in 1969/70 and 1972/73 respectively, and then decreased 
rapidly due to the substitution effect of rapemeal. At present, rapemeal 
consumption is only 15-17 percent of soymeal consumption. Rapemeal is not 
a preferred component in animal feed by Japanese farmers. It is used as 
an organic fertilizer for vegetables, citrus trees, and tobacco. Another 
important soymeal competitor is fishmeal with about an 18 percent share of 
total meal market while soybean's share is 60 percent. 
Government policies effecting soybean and soymeal sectors 
Domestic policies Japan has had a policy to secure adequate 
supplies of major cereal since World War II. Farmers have developed their 
political power and persuaded the government to introduce policies 
favorable to agricultural producers. The Agricultural Price Stabilization 
Act (APSA) was used since 1953 to stabilize income of soybean and also 
rapeseed producers. The government exercised minimum price policies and 
bought excess soybeans and rapeseeds to^maintain the set minimum price. 
Imports of soybeans and rapeseeds were also strictly controlled. In 1961, 
the Agricultural Basic Law (ABL) was issued designed to increase 
agricultural productivity and ensure comparable standards of living for 
those who engage in agriculture to those in industries. The soybean and 
rapeseed subsidy Temporary Measures Act, a price support policy was 
established where the government paid deficiency payments, the difference 
between guaranteed prices and producer prices, to producers,who sold 
soybeans and rapeseed through nationwide agricultural cooperative and 
dealers associations. Guaranteed prices are fixed by the government at 
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levels existing before soybean import liberalization, and adjusted for 
changes in import prices and consumer good prices. The producer prices 
were set based on c.i.f. import prices of seeds and beans, plus import 
duties and transportation costs. 
Recently, Japan became more concerned with her food and feed 
self-sufficiency and her dependence upon sources of these products. The 
U.S. soybean export embargo of 1973, in particular, stimulated this 
concern. Japan then revised her food policies to encourage domestic food 
production, diversify sources of food imports, and to some extent, 
guarantee sufficient supplies of these products. In 1975, "the Promotion 
of Comprehensive Agricultural Policy" documentation was released. The 
government encouraged diversifying rice paddies to other higher priority 
crops such as wheat, rapeseed, and soybeans. Soybeans and rapeseed were 
included in the agricultural product minimum price policies. The 
government also increased deficiency payments to farmers diversifying rice 
land to other crops, and specifically, acreage incentive payments to those 
who diverted land to soybeans or rapeseed. 
The deficiency payment programs have paid farmers growing soybeans on 
converted rice paddy land the equivalent of $97/bu. for their soybeans in 
1981. Other farmers utilizing other than converted rice paddies fields 
received $37/bu. (16 November 1981). 
Trade policies Before 1960, trade in oilseeds and oilseed 
products was controlled by the Japanese government through the Foreign 
Exchange and Foreign Trade Control Law (FEFTCL). The objectives of the 
law were to control foreign exchange and balance of payments as well as to 
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protect domestic industry and domestic agriculture, which were in the post 
World War II recovery period. Another objective was to maintain domestic 
price and currency stability. In effect, due to this law (FEFTCL), 
various trade restrictions were used including import quotas, state 
trading, import licenses, prior import deposits, and differential taxes. 
The Ministry of Agriculture and Food (MAF) controlled Japanese 
agricultural trade policy to fit the general FEFTCL objective. As a 
result, trade in wheat, barley, rice, and tobacco were completely 
controlled. 
In 1960, the Master Plan for Liberalizing Foreign Trade and Exchange 
(MP) was announced as a result of growing criticism of General Agreement 
on Trade and Tariff (GATT) upon the FEFTCL and a rising domestic 
consciousness concerning trade liberalization. The broad objectives of 
the MP were similar to FEFTCL, but the details were more flexible. At the 
same time, there was a rationalization of the system of import quotas and 
licenses. The core of the system was a semi-annual foreign exchange 
budget, with all imports requiring licenses and all foreign exchange 
earnings handed over to the government. The MP continued to liberalize 
more import items and in 1964, the Japanese government complied with IMF 
rules and no longer practiced foreign exchange restraints on current 
transactions for balance of payments considerations. 
Soybeans were one of the first agricultural products subject to early 
liberalization since 1961. However, rapeseeds, some of which is produced 
domestically and is the major source of domestic edible oil, remained 
protected by quotas. Other oilseeds were either liberalized in trade or 
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subject to lesser restrictions in 1961. Soymeal trade was subject to 
quota allocations until April, 1971. However, there were a number of 
trade barriers remaining including import licenses, deposits, and taxes. 
Before the general trade liberalization in 1961, tariffs on 
agricultural products were moderate and, in some cases, were waived. 
After the liberalization process, the government revised its tariff 
policies and issued a number of tariff categories aimed to ease the 
adjustment to trade liberalization. These categories include temporary 
tariffs, temporary tariff quotas and seasonal tariffs. Tariffs on 
soybeans and rapeseed imports were then increased from 10 percent to 13 
percent. 
In 1968, as a result of the Kennedy Round Agreement, tariff rates 
were changed from ad valorem to specific taxes. Soybean tariffs were 
reduced from 4.8 yen/kg. to 2.4 yen/kg. in 1971. However, before this 
tariff reduction, in early of 1971, the tariff on soybeans was increased 
to bring rapeseed imports onto a more even level with soybeans after trade 
liberalization. This tariff was later reduced following U.S. pressure. 
In April 1972, tariffs on soybeans, rapeseed, and soymeal were 
suspended as part of the plan to overcome balance of payment surpluses. 
At present, imports of all oilseeds, except peanuts, are subject to no 
tariff. 
Japan has become more aware of its oilseed self-sufficiency decline, 
especially since the 1973 U.S. embargo. In order to secure adequate 
imports at acceptable prices, a number of bilateral trade agreements were 
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used since 1975. The U.S. had an agreement with Japan to provide 3 MMT of 
soybeans and wheat per year for 3 years and 9 MMT of feed grain per year 
for 3 years. 
The Eastern European Countries soybean and soymeal market 
The countries in this region are Bulgaria, Czechoslovakia, East 
Germany, Hungary, Romania, Poland, and Yugoslavia. The EE do not have a 
suitable growing environment for soybeans. The acreage and production of 
soybeans have been very low as shown in Table 2.16 and 2.17. Romania is 
the only exception. The EE have had a policy to increase soybean and 
other oilseed production for a number of years in order to increase their 
self-sufficiency in oilseeds and protein meal, however, the result has not 
been very successful. Bulgaria is the only country apart from Romania 
which has an impressive rate of increase in soybean production especially 
in the late 1970s. It had expanded soybean acreage from only 12,000 ha. 
in 1971 to 99,000 ha. in 1978. Still the levels of soybean production are 
low in absolute quantities. The EE's prospect of sufficient soybean 
production is pretty slim, at least in a foreseeable future. 
The major oilseeds in this region are rapeseeds and sunflower seeds. 
Rapeseeds are produced mainly in the northern countries of East Germany, 
Czechoslovakia, and Poland. Sunflower seeds are grown primarily in the 
southern countries of Bulgaria, Hungary, Romania, and Yugoslavia. 
However, the present oilseed production is far from sufficient to produce 
high protein meal to meet domestic demand from the livestock industry. 
Details of oilseed production on a country by country basis are presented 
in Reddington and Iso (52). 
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Table 2.16. Acreage of major oilseeds in Eastern Europe (15) 
Commodity 
and 
country Bulgaria Czechoslovakia GDR Hungary Poland Romania Yugoslavia 
Total 
Eastern 
Europe 
1,000 hectares 
Sunflowerseed: 
1971 267 3 118 548 183 1,119 
1972 274 4 108 554 171 1,111 
1973 252 4 - - - 103 512 224 1,095 
1974 262 3 113 509 201 1,088 
1975 238 4 129 511 194 1,076 
1976 226 6 135 521 175 1,063 
1977 237 9 138 513 209 1,106 
1978 226 11 151 512 249 1,149 
1979 230 21 --- 228 519 257 1.255 
109- 235 20 273 507 180 1,215 
Rapeseed: 
1971 52 104 44 362 --- 9 571 
1972 53 111 50 276 9 499 
1973 --- 57 122 50 315 5 549 
1974 45 123 33 258 13 5 477 
1975 63 132 46 309 .13 7 570 
1976 63 130 52 398 7 11 661 
1977 73 125 60 400 4 20 682 
1978 79 124 70 337 8 35 653 
1979 55 113 33 180 8 41 430 
1980 91 120 60 320 4 31 626 
Soybeans; 
1971 18 — — - - - 147 5 170 
1972 14 109 4 127 
1973 19 2 183 9 213 
1974 25 4 15 238 9 291 
1975 36 4 25 - - - 121 15 201 
1976 56 5 39 - - - 155 31 286 
1977 69 3 29 - - - 171 32 304 
1978 99 3 19 202 34 357 
1979 96 3 - - - 20 302 31 452 
1980 95 3 — — — 20 — — — 364 30 512 
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Table 2.17. Production of major oilseeds in Eastern Europe (15) 
Commodity 
and 
country Bulgaria Czechoslovakia GDR Hungary Poland Romania 
Total 
Eastern 
Yugoslavia Europe 
1,000 metric tons 
Sunflowerseed: 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
462 
494 
448 
368 
426 
362 
423 
369 
426 
376 
5 
6 
7 
3 
5 
7 
11 
15 
26 
29 
149 
132 
152 
120 
154 
185 
212 
223 
417 
453 
791 
850 
756 
681 
728 
799 
807 
816 
888 
817 
347 
277 
434 
298 
272 
319 
479 
539 
525 
306 
1,754 
1,759 
1,797 
1,470 
1,585 
1,672 
1,932 
1,962 
2,282 
1,981 
Rapeseed: 
1971 — 101 197 71 595 18 982 
1972 — 107 234 52 430 14 837 
1973 — 117 246 68 512 --- 8 951 
1974 — 94 298 45 523 16 12 988 
1975 — 131 363 65 726 17 14 1,316 
1976 — 134 320 66 980 11 24 1,535 
1977 — 162 308 89 708 6 40 1,313 
1978 
---
166 318 107 691 11 73 1,366 
1979 - —  80 200 41 234 11 93 659 
1980 — 214 308 90 567 18 68 1,265 
Bans: 
1971 12 — — 165 4 181 
1972 12 — — 186 6 204 
1973 30 1 — --- 244 13 288 
1974 33 6 — 14 298 14 365 
1975 80 6 — 41 213 30 370 
1976 99 3 — 42 213 48 405 
1977 90 5 — 41 191 67 394 
1978 120 3 — 28 - - - 230 63 444 
1979 156 5 --- (35) - - - 383 67 646 
1980 107 6 — — —  30 - — — 452 55 650 
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Domestically, produced soybeans are crushed internally. Crushing 
plants in the EE are of the multi-purpose type and mainly crush either 
sunflower seeds or rapeseeds which are produced locally. Soybeans are 
crushed as a secondary oilseed. Romania has the biggest oilseed crushing 
capacity reported at 700 TMT per year in 1978. Other countries have 
crushing capacity varying from 250 to 500 TMT. Yugoslavia was reported to 
have at least two soybean crushing plants in 1978 (52); one with 
processing capacity of 360 TMT of soymeal, 60 TMT of crude oil and 2 TMT 
of lecithin and another with capacity of 150 TMT. East Germany does not 
have sizeable crushing plants since it depends mainly on the supply from 
West Germany which has an advanced crushing industry. 
The EE have imported some soybeans for their own crushing in order to 
optimize their existing crushing capacity in the years when sunflower seed 
or rapeseed production is low. Table 2.18 shows soybean imports of the 
EE. Recently, soybean imports have increased substantially ranging from 
120 TMT in 1965 to over 800 TMT in 1981. This is because the EE have 
attempted to increase their crushing industry. The soybean imports are 
still relatively small when compared to soymeal equivalent consumption. 
The U.S. has been the traditional soybean exporter to thé EE. Brazil has 
recently expanded its soybean export market to the EE and has enjoyed the 
advantage of better quality beans which allows for its rapid market 
expansion. Total oilseed imports have doubled during the last decade. 
These oilseed imports include flaxseed, rapeseed, soybeans, and sunflower 
seed. The USSR has in the past provided oilseed imports to the EE, 
Table 2.18. The Eastern European imports of soymeal and soybeans (15) 
1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 
(000 metric tons) 
Bulgaria soymeal 
soybeans 
18 
0 
10 
2 
35 
10 
39 
36 
61 
17 
62 
0 
88 
0 
99 228 
0 0 
1/8 
0 
220 
0 
260 
0 
94 
0 
140 
0 
150 
0 
Czechoslovakia soymeal 1 16 22 20 3 141 230 367 507 255 246 203 161 490 500 550 
soybeans 25 26 23 22 22 20 21 19 15 24 5 20 13 5 12 12 
East Germany soymeal 
soybeans 
170 200 295 320 390 445 540 710 670 701 725 720 950 900 960 1,000 
5 0 5 8 36 41 17 51 0 0 0 28 40 40 28 30 
Hungary soymeal 
soybeans 
35 19 35 
30 23 36 
45 
4 
135 
4 
228 
17 
242 
51 
242 306 
0 0 
462 
1 
390 
1 
497 
0 
554 
0 
666 
0 
622 
0 
635 
0 
Poland 
Romania 
soymeal 
soybeans 
soymeal 
soybeans 
10 
60 
8 
0 
53 
29 
13 
1 
77 
46 
24 
0 
75 
34 
27 
0 
90 
113 
13 
0 
103 
65 
41 
0 
113 
67 
51 
0 
256 499 485 
95 
117 215 
0 19 
142 179 
227 
575 
106 
268 
15 
548 
76 
320 
228 
644 
0 
230 
140 
730 
129 
129 
241 
938 1,100 
202 260 
280 
260 
240 
280 
LO 
00 
Yugoslavia soymeal 
soybeans 
79 66 143 
0 0 0 
90 109 158 122 143 159 250 138 219 211 
-4 -2 0 45 0 0 32 1 0 69 
161 90 150 
215 243 230 
Total soymeal 312 385 606 612 
soybeans 120 79 112 74 
779 1,177 1,360 
209 160 201 
1,923 2,456 2,608 2,520 2,727 3,010 3,170 3,530 3,825 
165 176 235 128 352 252 630 565 812 
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however, her availability of oilseed exports has decreased because of 
increasing domestic demand. 
Soymeal has become the most important protein meal in the EE since 
the 1970s. The EE have a policy to expand and improve poultry and swine 
industry as a means to increase their per capita meat consumption. 
Technological development in these industries require high protein feed 
programs for livestock which are mainly composed of soymeal. There is a 
strong trend toward rations, containing quality soymeal with 44 percent 
protein, plus corn and other feed grains at rates recommended by 
cooperating U.S. industries. Cooperation by the U.S. feeding industry has 
been a major factor in the expansion of soymeal utilization in EE. The 
U.S. has provided technical information on the use of soymeal in the 
balance feed formulations. Thus, the EE have gained the timesaving 
expertise that has enabled them to produce much needed additions to 
domestic chicken meat supplies. 
Soymeal is used as a major ingredient in mixed feed, especially for 
poultry. The proportion of soymeal used varies to some extent by 
countries from 16-25 percent for broiler feeds, 12-20 percent for broiler 
chick feeds and 5-20 percent for laying hen feeds. Substantial quantities 
of soymeal are also used in swine feeds. 
Other high protein meals used in the EE include sunflower seed meal, 
rapeseed meal, linseed meal, peanut meal, and fish meal. Peanut meal and 
fishmeal are imported mainly from India and Peru, respectively. The USSR 
also exports some sunflower seed meal to the EE. 
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The EE's heavy dependence on soymeal imports has increased steadily 
from year to year. Table 2.19 shows meal imports of the EE. Soymeal 
imports have increased markedly in the 1970s; 1 MMT nearly every three 
years. The imports jumped drastically from 779 TMT in 1969 to 1,177 TMT 
in 1970 because of the relaxation of the U.S. export policy to this 
region. In 1969, the U.S. Export Administration Act was enacted to reduce 
export restrictions by liberalizing licensing requirements imposed by the 
Export Control Act of 1949 on exports to particular groups of countries 
for national security purposes. Soybeans and soymeal, in fact, were 
decontrolled in 1967 which allowed soymeal imports to double their 1966 
quantity. The EE's policies to expand poultry production and to use 
modern mixed feed with soymeal as their major component resulted in a 
rapid increase of soymeal imports with an annual average of 11 percent. 
This made the EE important soymeal importers in the world market and this 
is expected to continue in the future. Table 2.18 shows soymeal imports 
in comparison to total oilseed meal imports. Soymeal imports have 
definitely shown an increasing trend in the EE. 
The U.S. has been a traditional supplier of soymeal to the EE, 
however, since the mid 1970s, Brazil has steadily gained in the market. 
The increase of Brazil 's market share of soymeal imports in the EE has 
been at the expense of Western Europe. At present, Brazil supplies the 
largest quantity of soymeal imports to the EE. The higher protein content 
of soymeal from Brazil than from the U.S., and the willingness of Brazil 
to trade on a bilateral agreement make the expansion of Brazil 's market 
share in the EE possible. 
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Table 2.19. Imports of total oilseed meals and soybean meal in Eastern Europe (15) 
Year Bulgaria 
Czecho- Soymeal as 
Slovakia GDR Hungary Poland Romania Yugoslovia Total percent of total 
(1000 metric tons) 
1971 
Oilseed meal 
Soymeal 
137 
62 
351 
230 
637 
540 
368 
242 
317 
113 
51 
51 
188 
122 
2,049 
1,360 66 
1972 
Oilseed meal 
Soymeal 
179 
88 
498 
367 
834 
710 
377 
242 
545 
256 
117 
117 
150 
143 
2,700 
1,923 71 
1973 
Oilseed meal 
Soymeal 
170 604 769 376 719 215 200 3,053 
99 507 671 306 499 215 159 2,456 81 
1974 
Oilseed meal 
Soymeal 
302 
228 
564 
255 
829 
701 
577 
462 
794 
485 
227 
227 
272 
250 
3,565 
2608 73 
1975 
Oilseed meal 
Soymeal 
218 
178 
616 
246 
875 
725 
505 
390 
948 
575 
273 
268 
150 
138 
3,585 
2,520 70 
1976 
Oilseed meal 
Soymeal 
256 
220 
671 
203 
875 
720 
541 
497 
1,024 
548 
320 
320 
246 
219 
3,934 
2,727 69 
1977 
Oilseed meal 
Soymeal 
214 
260 
592 
161 
998 
950 
594 
554 
1,051 
644 
240 
230 
211 
211 
3,900 
3,010 77 
1978 
Oilseed meal 
Soymea1 
181 
94 
606 
490 
941 
900 
692 
666 
1,088 
730, 
270 
129 
163 
161 
3,941 
3,170 80 
1979 
Oilseed meal 
Soymeal 
136 
140 
593 
500 
986 
960 
622 
622 
1,274 
938 
270 
280 
90 
90 
3,971 
3,530 89 
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The expansion of soybeans and soymeal trade in the EE also has been 
benefited by an improvement in the political environment of the EE. 
Traditionally, all trade levels and sources are strictly set by the 
central planning agency and are monitored by the Foreign Trade 
Organization (FTO). The FTC is the connection between the central 
planning authority, the end-using enterprises of imports, and the foreign 
exporters. Since the past decade, the EE have moved toward more 
decentralization which gives FTO and the end-using enterprises more 
flexibility. This increases reliance on market factors in guiding 
economic strategy and awareness of profitability as an economic indicator, 
despite the existing domination of trade agreements with politically 
favored trading partners. For example, Yugoslavia and Hungary allow some 
direct trading and forming of joint trading ventures for individual firms. 
The existing internal prices, which usually are insulated from world 
prices, have been made to conform more closely to the world prices in most 
countries. Many of the EE have demonstrated greater willingness to 
participate in international agreement and organization, e.g., GATT. This 
improves inter-regional relationships which is beneficial to international 
trade. 
The prospect of the EE as a soymeal importer, and to some extent as a 
soybean importer, is very prominent in the future. The EE will continue 
the fast expansion of poultry and swine industries using better mixed feed 
quality and programs. This means more demand for soymeal in the mix feed 
industry where most soymeal is from imports. Their own insufficient 
oilseeds and oilmeal production, less available exports of sunflower seed 
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and sunflower seed meal from the USSR, the fast expansion of soymeal and 
soybean production in the export countries, the more competitive trading 
agreement offered, and the more willingness of the EE to participate in 
the international trade are all factors counted for this prediction. 
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CHAPTER 3 
CONCEPTUAL PRESENTATION OF SOYBEAN AND SOYMEAL MODEL 
This chapter presents a simple model for soybean and soymeal. 
Soybean demand is considered a derived demand of soymeal and soyoil. 
There are two parts in this chapter. First, a graphical presentation of 
the world market of soybeans and their products illustrates the economic 
interrelations among different sectors and trade groups. Second, a simple 
mathematical model is derived for the soybean and soymeal market to 
demonstrate the effect of selected exogenous shifts on key endogenous 
variables. 
Graphical Presentation of Model 
This trade model for soybeans and their products is composed of the 
supply and demand curves for exporters and importers and the appropriate 
international market linkages. Soymeal and soyoil sectors are linked 
together within each country through the crushing industry and linked 
between countries through international trade. Figure 3.1 illustrates 
this relationship. To demonstrate the domestic and trade relationships of 
soybeans, soymeal, and soyoil as clearly and simply as possible, the 
analysis assumes all transactions are in terms of a common currency and 
does not consider any transportation costs, tariffs, or trade 
restrictions. 
Soybeans ESSj. 
^>ES9i. 
'  E65wa2U»t 
0 Q*-(S^. 
«r MP^ cSMi 
Soymeal 
EDMw&tEDM 
EîîiLer 
Soy011 ,  eso t  /•esotx 
tC 
601 I 
o 
cn 
Country i  World Market 
Equilibrium 
Country j  
Figure 3.1. Graphical presentation of soybean and soybean products model 
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The supply of soybeans in any given year is independent of the 
current price, therefore its supply is perfectly inelastic. The supply 
decision is made via the acreage planted in the previous period which 
influenced by the expected price as well as other economic factors and 
policy variables. The expected price is formed from information available 
prior to harvest, that is,  prior to the start of the current crop year. 
Therefore, for the current period, soybean planted acreage and 
consequently production as well as beginning stocks are predetermined. 
Diagram (a) and (e) illustrate a domestic soybean market with a perfectly 
inelastic supply of soybeans, SP^ and SPy, for country i  and j  
respectively. 
Domestic use of soybeans is mainly to produce soymeal and soyoil with 
only small quantities used for direct consumption as food, feed, and seed. 
To simplify the graphical analysis, the food, feed, and seed demand.as 
well as soybean stock demand are disregarded, such that all soybean 
production is assumed to be crushed. 
The economic incentive for soybean crushing is the crushing margin, 
the difference between soymeal and soyoil product values and soybean input 
cost. For given world soymeal and soyoil prices, the world soybean price 
determines the crush demand in each country. Domestic soybean crush 
demand curves are CD. and CDj for exporting country i  and importing 
country j ,  respectively. With such demand and supply schedules, the 
excess supply (ESS^) and the excess demand (EDSj) of soybeans are 
derived in diagram (b) and (d) for exporting country i  and importing 
country j .  
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Diagram (c) presents the world market equilibrium where the world 
equilibrium price and quantity traded are established through the point of 
intersection of world excess supply (ESS^) and world excess demand 
(EDS^) schedules. The world excess supply (ESS^) is derived from the 
horizontal summation of exporters'  excess supply schedules (^ESM^). 
The model excess demand (EDS^) is the summation of all importers'  excess 
demand schedules (jEDSj). 
The soybean world price, clears the soybean market. It  feeds 
back into each domestic market such that crushed quantities, exports, and 
imports are simultaneously determined. For exporting country i ,  
of soybeans is crushed domestically and is exported. is 
soybean crushed in the importing country j ,  of which Qjg is from 
imports and Qjg is from its own soybean production. The total soyoil 
traded internationally is 
Soymeal and soyoil are derived products of soybeans. The volume 
produced from each unit of soybeans crushed depends upon the meal and oil 
content as well as the crushing technology. The crushing coefficients may 
vary some from country to country depending upon crushing techniques or 
from year to year depending on the quality of the beans. Once the 
quantity of crush demand in each country is determined, the domestic 
supplies of soymeal and soyoil are fixed as shown by MP^ and MPj for 
soymeal and OP^ and OPj for soyoil for exporting country i  and 
importing country j .  (Here meal and oil are represented in soybean 
equivalents.) 
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Soymeal is used as a protein supplement in livestock rations. 
Soymeal demand schedules are derived for different levels of soymeal 
prices holding constant for other factors. MD^ and MDj are domestic 
demands of soymeal for a representative exporting country i  and an 
importing country j .  
Soymeal excess supply (ESM^.) and excess demand (EDMj) are derived 
from the quantity differences of domestic supplies and domestic demands at 
different soymeal prices as shown in diagrams (g) and (i).  The world 
excess supply schedule (ESM^) of soymeal is the horizontal summation of 
all excess soymeal supplies for different given prices. The world excess 
demand schedule (EDM^) is also analogously derived using each country's 
excess soymeal demand. 
The world price and quantity traded of soymeal which clear the 
soymeal market are determined in the world soymeal trade sector at the 
intersection of the world excess supply (ESM^) and the world excess 
demand (EDM^). This world price pJJ feeds back into country i  and j  
domestic sectors to determine domestic consumption for i  and j ,  i 's 
exports and j 's imports, represented by Qj^, Qj^ 
respectively. The meal price also feeds back into crush demand by i ts 
effect on crushing margins. 
The same derivation is also applied to the soyoil sector. The 
domestic supplies of soyoil which are determined by the quantities of 
crushed soybeans are OD^ and ODj for exporting country i  and importing 
country j ,  respectively. Soyoil,  after refining and processing, is used 
in a number of consumer products including margarine, salad oil,  cooking 
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oil,  shortening, paints, varnishes, and soap. The domestic demands of 
soyoil are derived with respect to different price levels assuming other 
factors are constant. These are illustrated by OD^ and ODj in diagram 
(k) and (o) respectively. Individual country excess supply and demand for 
soyoil are derived in the same manner as in the soybean and soymeal 
sectors. World excess supply (ESO^) and excess demand (EDO^) for 
soyoil are also determined. The world soyoil price and trade volume are 
determined by the equilibrium of world excess demand and world excess 
supply. This world price, P°, determine the level of domestic 
consumption, exports and imports for each country and, like meal price, 
influences soybean crush through the crushing margin. 
This analysis attempts to illustrate the linkages of soybeans, 
soymeal, and soyoil as well as the linkages among trading countries. The 
crushing industries, through their demand for soybeans, act as the link 
between soybeans as an input, and soymeal and soyoil as products. The 
world trade sectors of each of the three products link together the 
trading countries so that the markets are cleared. These internal and 
trade linkages result in all prices and quantities being simultaneously 
determined. Any exogenous changes which occur in any one sector will 
affect each sector of all other products. The new price and quantity 
solutions for soybeans, soymeal, and soyoil are then derived 
simultaneously. 
To demonstrate the effects of an exogenous change, assume that 
domestic production of soybeans falls in importing country j ,  i .e.,  supply 
falls to SPj. This shifts domestic excess demand of soybeans to the 
110 
right as well as world excess demand which results in an increase in the 
world soybean clearing price. The higher world soybean price reduces the 
domestic soybean crush demand in importing and exporting countries which 
results in reductions of soymeal and soyoil production. The excess 
supplies of soymeal and soyoil for exporting countries then shifts to the 
left and the excess demand of imports shifts to the right. The rightward 
shift of excess demand in country j  and the leftward shift of excess 
supply of both soymeal and soyoil introduce higher world prices of soymeal 
and soyoil.  This higher new world prices feed back into each country's 
domestic sector to determine consumption levels as well as exports and 
imports for each country. The change in prices of soymeal and soyoil will 
further effect the soybean sector. A higher crush margin serves as an 
incentive for crush demand to shift upward. The higher world soybean 
price also gives an incentive for soybean production the following year to 
shift to the right. All these effects produce further shifts of different 
demand and supply schedules. The final results are simultaneously solved 
by the interaction of all prices of the three products. In this example, 
the reduction of country j 's domestic soybean supply to SPj results in a 
S ' higher soybean price by ,  and lower soybean crush level in all 
countries. The consumption of soymeal and soyoil are also reduced because 
of higher soymeal and soyoil prices. The shortfall in soybean production 
in country j  is partially offset by increased import of soybeans. Whether 
soymeal and soyoil imports increase or decrease, depends on relative 
demand elasticities in importing and exporting countries. The graphical 
case shows no change in soymeal and soyoil imports. 
I l l  
This graphical illustration provides important economic 
interrelationships among soybeans, soymeal, and soyoil,  demonstrating 
characteristics of derived demand (soybeans) and joint products (soymeal 
and soyoil) for both the domestic and international trade sectors. In 
this analysis, the prices of only three products are considered to 
simplify the presentation. However, one should be aware of the influences 
of other economic variables like competing product prices, government 
policy, income, and livestock numbers, which affect the profit margin of 
the crushing industry, soymeal demand, soyoil demand, soybean production, 
and trade levels. In the following analysis, some of these factors will 
be taken into consideration to determine the behavior of all three product 
sectors. 
Mathematical Presentation of the Model 
The graphical approach, providing a simple illustration of the 
economic relationships of three products, is constrained to only two, or 
at the most three variable involved in the system at one time. It  also 
fails to categorize the different source components influencing the 
solutions of the system. 
This mathematical analysis considers the two by two case, i .e.,  one 
exporter and one importer. Since the concentration of this study is on 
the soybean and soymeal sectors, the soyoil sector variables are assumed 
to be exogenous. In the case of soybeans as an oilseed, i ts major desired 
demand is from soymeal demand rather than soyoil demand. 
This analysis takes into consideration different currencies, trade 
restriction variables, and changes in stocks. However, for simplicity. 
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meal stock changes and soybean production are assumed to be predetermined 
and bean stocks are endogenous only for the exporter. The model is 
composed of three sectors; an exporter, an importer, and the world market 
that links the two groups together. The simple model is as follows: 
Exporter 
(3.1) SCRl = fj(PS, PM, PÔ, CXT) fii<0, fj2>0, f^3>0 
(3.2) SXl = (?Fr + LSTKl -  TmET) -  SCRl -  STKl 
= WÎ - SCRl -  STKl 
(3.3) MDl = fg (PM, "RZr) f2i<0 
(3.4) MXl = SCRl • YM -  MDl -  AMSTKl 
(3.5) STKl = fg (PS, Biâ) f3i<0 
Importer 
(3.6) SCR2 = g, (PS • r  + s,  PM • r  + m, PO • r  + o, CX2) 
gii<o, gi2>0' 9I3>o 
(3.7) SM2 = SCR2 -  (SP2 -  ASSTK2 -  ÔDSË2) 
= SCR2 -  "SKI 
(3.8) MD2 = gg (PM « r  + m, W2) g2i<0 
(3.9) MM2 = MD2 + AMSTK2 -  SCR2 • YM) 
World market 
(3.10) SXl = SM2 
(3.11) MXl = MM2 
Where: 
Endogenous variables 
MDl = soymeal domestic demand in exporting country 
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MD2 = soymeal domestic demand in importing country 
MM2 = soymeal excess demand in importing country 
MXl = soymeal excess supply in exporting country 
PM = soymeal price per unit in terms of exporter 's currency 
PS = soybean price per unit in terms of exporter 's currency 
SCRl = soybean crush demand for exporting country 
SCR2 = soybean crush demand for importing country 
SM2 = soybean excess demand in importing country 
STKl = soybean ending stock in exporting country 
SXl = soybean excess supply in exporting country 
Exogenous variables 
BKl = vector of predetermined variables effecting the bean stock 
demand of exporting country 
CXI = vector of predetermined variables effecting the crush demand 
of exporting country 
CX2 = vector of predetermined variables effecting the crush demand 
of importing country 
LSTKl = lag soybean stock in exporting country 
m = tariff and trade margin for soymeal 
MZl = vector of predetermined variables effecting the soymeal 
demand of exporting country 
MZ2 = vector of predetermined variables effecting the soymeal 
demand of importing country 
0 = tariff and trade margin for soyoil 
OUSEl = soybean demand for other uses in exporting country 
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0USE2 = soybean demand for other uses in importing country 
POl = soyoil price per unit in terms of exporter 's currency 
r = exchange rate in unit of importer 's currency 
s = tariff and trade margin for soybeans 
SKI = SPl + LSTKl -  OUSEl 
SK2 = SP2 -  ASSTK2 -  0USE2 
SPl = soybean production in exporting country 
SP2 = soybean production in importing country 
YM = soymeal yield per unit of crushed soybean 
Equations (3.1) -  (3.5) represent the exporting sector and equations 
(3.6) -  (3.9) represent the importing sector. Equations (3.10) and (3.11) 
are market clearing equilibrium conditions which equate excess demands to 
excess supplies. The domestic prices for exporters and importers are 
implicitly linked by use of exchange rates, tariffs, and trade margins in 
(3.6) and (3.8). 
The soybean crush demand is influenced by the profit or the crushing 
margin, the crushing capacity, and the crushing technology. The crushing 
margin is the value difference of soymeal and soyoil outputs and soybean 
input for each unit of soybeans crushed, determined by the prices of 
soybeans, soymeal, and soyoil.  Equations (3.1) and (3.6) are the soybean 
crushing demand behavioral equations which are functions of the three 
product prices, CXI, and CX2. It  is expected that the higher the soybean 
price, ceteris paribus, the lower the soybean crush demand due to a lower 
crushing margin. The higher the price of soymeal and/or the price of 
soyoil,  ceteris paribus, the higher the soybean crush demand. 
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Equation (3.2) is the excess supply of soybeans from the exporting 
country which is the total current soybean supply net of domestic soybean 
crush demand. Equation (3.7) is the excess demand for soybeans from the 
importing country. 
Equations (3.3) and (3.8) are the behavioral equations of soymeal 
demand which are influenced by meal price, and other factors such as the 
number of high protein animal units, the prices of competing meals, and 
the prices of other feedstuffs. The soymeal demand in this model is a 
function of soymeal price, which negatively influences soymeal demand, and 
the rest of the exogenous variables represented by MZl and MZ2. 
Equation (3.4) is the soymeal excess supply equation which is 
domestic soymeal supply minus domestic soymeal demand and changes in 
stocks. Equation (3.9) is the soymeal excess demand of the importer. 
Equation (3.5) is the exporter 's inventory demand. It  is expected 
that higher current prices, ceteris paribus, would reduce inventories. 
All other factors included in BKl are taken as predetermined in this 
representation. 
In the importing country (3.6) and (3.8), all prices are converted 
into the importing country currency with the exchange rate and adjustments 
for differences in prices due to import tariff,  export taxes, domestic 
taxes and transportation costs. The coefficients s,  m and o account for 
all these price differentials between the exporting country and the 
importing country. 
In order to better understand and explain the behavioral 
relationships and interactions of this model, comparative statics analysis 
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is performed. Several reduced form impacts are derived by taking the 
total differentials of the model and solving for the reduced-form. The 
reduced-forms for soybean price (PS) and soymeal price (PM) are given by 
(3.12) and (3.13). The derivation is presented in Appendix A. 
(3.12) dPS (-fii  -  g^^r -  fg^ H) = (f^g + g^gr) dPO 
+ (g^jPS + g^gPN + g^gPO -  gg^PN'O) dr 
+ g^jds + g^gdo + (gj2 -  S^i^) dm + f^^ dCXl 
+ gj4 dCX2 -  (fggJjdMZl -  (g22J)dMZ2 
-  J (dAMSTKl + dAMSTK2) -H (dSKl + dSK2 + fggdBKl) 
(3.13) dPM (fj2 + gi2r) = dSKl + dSK2 -  (f^j + fgj + g^^r) dPS 
-  (g^^PS + gi2PM + g^3P0)dr -  (f^g + g^gr) dPO 
-  g^^ds -  gi2dm -  g^^do -  f^^dCXl -  gj4dCX2 
- fggdBKl 
Where dPS is the reduced form for PS. 
A discussion of the implied reduced-form impacts on bean and meal 
"  ^ M + YM'b 
M 
^ ^ M + YM-B 
B 
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prices of changes in import tariffs on beans (s),  meal (m), and exchange 
rate (r) follows. These theoretical results help us to anticipate the 
outcome of the policy analyses in Chapter 6. A major emphasis of the 
policy anlysis section is on the tariff and exchange rate impacts. 
Change in import tariff for soybeans 
dPS -g,,  
(3.14) ^  = f^i + g^^r + fgjH ^ ° since f^, fg^, g^^ < 0 
(3.15) s) = r  d|S + PS d: + 1 
-Qiir + fii  + Qiir + dr 
^11 + 9lir + fsi" since^=0 
d (PS-r + s) f.^ + f-.H 
ds " fii  + gnr + f,iH ^ ° 
An increase of import tariffs on soybeans for the importing country 
will increase the domestic soybean price in an importing country and 
reduce the soybean price in an exporting country. These are the normal 
effects of a tariff.  The soybean tariff increases the importer 's domestic 
price of soybeans and makes soybean crushing less attractive. There will 
be less (export) demand for soybeans in the exporting country, and their 
price declines. 
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(3.16) 
dPM 
ds" 
fii  + ^31 + 9ir 
fl2 + 912^ 
fii  + ^31 + 9ir 
9ii 
~Sï - lfi2 + Qigr) 
^12 ^ 912^ 
- g 11 
9ll 
^12 912^ 
.  fll  + 9iir + J f^2 •*• 912^ 
fll  + 9iir + 1  ^  
.^11 9iir + fgjHj 1 > 0 
Since f^, < 0; f , , ,  g,,  > 0; H > 1 12' %12 
fr,  M \ d (PMt + m) _ r  dPM , PM dr , dm 
d? " "i?"*" ds"^^ 
dm 
'IP f .  ^ =0 
An increase of import tariff on soybeans will increase soymeal prices 
in the exporting and importing countries. The impacts on soybean prices 
cause the exporter 's stocks and crush to increase and the importer 's crush 
to decrease. The latter causes meal import demand to rise, which more 
than offsets the increased meal production by the exporter. Ultimately, 
meal prices must rise because soybean stocks rise and, with constant 
supply, total crush in the two countries must decline. 
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Change in import tariff for soymeal 
dPM 
(3-18) ^  -912 ^11 ^ ^ 9ii^ 
fjJ+g^ 
-9l2 
fl2 + 912^ 
31 %ir .  
fl2 + 912^ '  r  
^11 + ^31 9iir 
^12 ^ 912^ 
_ 912 -  921^ 
'  ^11 •*• 911^ + fsi", 
"9I2 
^12 912^ 
(l  -  K) -  f—1: 921 
12 912^ 
fl2 + 9i2r 
L^12 •*• 912^ 
912 
^12 + 9I2^ 
9?i (1-K) -  -z qr-g—p (K) < 0 
T21 + 921^ 
{11 ^31 ^ 9iir 
7]jirf^prrg]jr where 0 < K = .  y _ < 1 
Without the soybean stock equation, f^^ = 0, and thus K = 1. 
Therefore, 
(3.19) 
dPM 
dm 
J21 
^21 92I>" 
< 0 
(3-20) ^  
d (PM*r + m) r  dPM 
dm + 1 
912^ 
= -  fi2 + 912^ " 7:7? 
921^ 
21 92ir 
(K)  +  ^21 92ir 
^21 921^ 
g^grtl-K) fg^ + 92ir(l-K) 
fl2 + 9i2r ^21 92ir 
120 
Without the soybean stock equation, = 0, and thus K = 1. 
(3-21) di 
dPS 
(3.22) r  
d (PMT + M) 
' 2 1  
^21 92ir 
> 0 and < 1 
912 -  921^ 
fll  + 9iir + fo-iH 
'31' 
11 
^ 1 a .n 1 
Sll^ + fsi" \ 21 [^21 921^, ^2 j  
^ [^12^21 912921^ -  f2i9i2 
11 9iir + fg^H [  
912921* 
^21 921^ 
^ [^12921 " ^21912 
f-  + 9iir + fgiH I f 11 • %11' • '31" I '21 921^ 
dPS -1 C 
(3-23) dm ^11 + 9iir + fg^H [  
^2I9I2 
921» 
^12921 
^21 92ir 
Substitute (3.19) and (3.21) in (3.23). For the case f2^=0, 
dPS 
(3-25) r  " T 
-1 f 912 '  ^  (PM r + m) + " dPMj > 
11 + 9iir [  im "3m j  
(3.26) ^  
d (PS*r + s) dPS «r > 
~ dm :  0 
The impact of a positive change in soymeal import tariff is,  as 
expected, to lower the exporter 's price (PM) and raise the importer 's 
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price. The first term of both impacts in (3.18) and (3.20) is negative 
and reflects the rise in the importer 's crush and meal production that 
results from a higher internal meal price. If there is no soybean stock 
adjustment, (fg^ = 0), this term drops out as the decline in exporter 's 
crush exactly offsets the rise in crush by the importer. The second term 
of the impact on PM (3.18) reflects the effect of lower meal demand by the 
importer that results from a higher internal price. For the importer 
(3.20), the second term is positive and larger in absolute value than the 
first term, resulting in a net positive impact. 
The impact of an increased soymeal import tariff on soybean price is 
equal for both countries except for the currency transformation. The sign 
of the impact is ambiguous and depends on the relative magnitudes of the 
meal price coefficients in the two countries. The impact is positive 
(negative) if the ratio of exporter to importer meal demand coefficients 
is larger (smaller) than the ratio of exporter to importer crush cross 
price effects (3.24). If the exporter 's meal response to lower price is 
relatively large and i ts crush response to lower meal price is relatively 
small,  then soybean price would rise. In the case with no stocks (3.25), 
the impact will be positive (negative) if change in the soymeal price 
change times the crush cross price effect (g^g) for the importer is 
larger (smaller) than the soymeal price change times the crush cross price 
effect for the exporter (f^g)- That is,  the soybean price will increase 
(decrease) if the net shift in world crush demand is positive (negative). 
With fixed supply and no stock adjustment, world crush can not change, so 
a positive shift in world crush demand must raise soybean price. 
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Change in exchange rate between exporting and importing countries 
(3.27) 
dPS g^^PS + g^gPM + g^gPO -  gg^PM-J 
Sf -fii  - gjjr -  tjjH 
dPS (gjjPS + gjjPM t  g^jPO -  g^j f + g^^r] PmI 
 ^i 1^21  ^ 921^1 J 
•*11 -  911"" -  fai" 
The sign of (3.27) is indeterminate. On one hand, revaluation 
increases the domestic price of soymeal in the importing country which 
increases the crushing margin in that country. But the importer 's 
domestic soybean price is also likely to increase, which reduces the 
margin. On the other hand, an increase in soymeal price in the importing 
country reduces the soymeal demand in that country. The final impact 
depends upon the change of soymeal demands of the exporter and the 
importer. The first three terms reflect the impact of revaluation on 
crushing margin which may be zero or positive. The second term reflects 
the effect on importer meal demand which is negative. If the crushing 
equation is specified in terms of crushing margin, then the term (g^^PS 
+ g^gPM + g^gPO) approaches zero as crushing margin approaches zero in 
the long run. Therefore, (3.27) is always negative. 
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d (PSt + s) r  dPS PS 
(3.28) ^  = dr + 
-fii - 9ir 
921 
I 9nPs + gigPM + GigPO 
-  f3l" I  
f fl2 + 9i2r ]  PM| 
1 ^ 21 921  ^ J J 
+ PS 
912^ rSlzPM + rSlsPO -  fllPS -  f3l"'PS -  '•921 [^  ^ ^ 
-^11 -  - *31" 
PM 
now. rg^gPN -  ^921^12^^ -  92i9i2PM '^^21912' '^ " r92ifi2PM 
^21 •*• 921^ ^21 92ir 
= (^2I9I2 " fl292l) 
^21 921^ 
Therefore, if rPM (f2i9i2 '  ^12921^ = close to 0, or 
*21 + 921^ 
^21 
A
ll 
921 
912 
then, 
(3.29) d (PS 
3r 
rg,,PO - f,,PS - f„H-PS + rPH [*21912 '  *12921 
-*11 -  9iir -  *31" 
If the relative effects of meal price on crush demand and on meal 
demand are similar in the two countries, then the revaluation of the 
exporting currency would result in soybean price increases in the 
importing country. 
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„ -(^11 "  ^ 31 " Su'-) dPS giiPS + gjjPM + gjjPO 
Ij ' jUy "37" ~ " 
fl2 + 912^ dr fl2 + 912^ 
(^11 ^31 9iir) |9iiPS + 912?^ + 
fl2 + 9i2r 
921 'fl2 + 912^1 1 
1^21 + 921^; J* -fll - 9iir - fsi^ 
9iiPS + 912PM + 913PO 
fl2 + 9i2r 
dPM Without the stock effect, f^^ = 0, becomes. 
dPM g^^PS + g^gPM + g^gPO g2iPM g^^PS + gi2PM + S^gPO 
•HF = 
fl2 + 912^ ^21 92I<^ ^12 912^ 
(3.31) 
dPM 
dr 
921 
^21 92ir 
< 0 
d (PM*r + m) r  dPM 
3? W + PM 
-r92iPM . -21 + fgiPM + rg2iPM 
^21 92ir 
(3.32) 
d (PM«r + m) fgiPM 
ÏÏF ^21 92ir 
> 0 
An alternative way to obtain the results (3.31) and (3.32) is to 
assume that the crush equation is specified in terms of the crushing 
margin which is very common. Then the term g^^PS + g^2PM +913PO 
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approaches zero as the crushing margin approaches zero, and the results in 
(3.31) and (3.32) differ by the magnitude K (as defined earlier) but not 
in sign. 
Revaluation of the exporting country's currency makes all export 
products more expensive in term of other currencies, ceteris paribus. 
Domestic soymeal price in the importing country increases which reduces 
soymeal demand. The reduction of soymeal demands from this importing 
country causes more soymeal to be available in the exporting country. 
Consequently, the soymeal price in the exporting country decreases. 
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CHAPTER 4 
REGIONAL TRADE MODEL OF THE SOYBEAN AND SOYMEAL MARKET 
This section discusses the specification of the world soybean and 
soymeal trade model. The discussion covers the model type, i ts advantages 
and limitations, then the mathematical conceptual model. Finally, each 
equation is described including its variable specifications and expected 
directional relationship with the dependent variable based on economic 
theory. 
This soybean and soymeal model is a nonspatial equilibrium model 
consisting of multiple trading regions. It  considers both internal and 
external markets rather than concentrating on only one market l ike a two 
region model. Many existing soybean studies attach export demands for 
U.S. soybeans from the rest of the world as an additional sector, in order 
to expand the U.S. market model to include an export sector. This 
transforms the model into a two region model, one region composed of the 
domestic sector the country of interest and another region which is the 
rest of the world net trade with this particular country. The two region 
model can only be used to analyze the domestic and foreign trade policies 
of this particular country, but not the effect of policy changes in and on 
other countries. It  cannot perform analysis involving supply and 
disappearance in other trading regions. This model is very limited 
especially in the study of soybean and soymeal trade, because the market 
depends upon major exporters and importers who exercise different policies 
effecting the market. The soybean and soymeal market is very important to 
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the U.S., both i ts internal and external markets. All the policy 
repercussions from different sources are crucial to policy analysis 
concerning the U.S. market. 
A nonspatial analysis is a multi-regional analysis with more 
flexibility. It  includes both internal and external sectors of all 
important trading regions; exporters, and importers. All the trading 
regions are then linked together through the world balance of total supply 
and demand which is determined simultaneously with the world price. The 
model provides not only the world price, but also the trading quantity, 
supply, and disappearance of each region. The policy analysis includes 
impact of trade policy and domestic policy of one region upon itself and 
other regions. The model allows for domestic price differences due to 
policy factors and transportation costs. The analysis demonstrates the 
interregional relationships, the market structure, and government policy 
effects. However, i t  assumes homogeniety of the trading product in terms 
of physical characteristics and country of origin, and considers only net 
trade flow among regions. Importing and exporting countries are 
indifferent as to where the trading product comes form or goes to. This 
limits the regional trade flow and market share analysis. Nevertheless, 
nonspatial price equilibrium models provide the domestic market and trade 
components necessary to address the questions of interest in this 
research. 
The soybean and soymeal trade model is composed of three country 
categories; exporting countries, importing countries, and world market 
clearing sectors. The domestic and trade sectors of all trading regions 
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are linked through the world trade clearance equation and price linkage 
equations of soybean and soymeal. Figure 4.1 illustrates the conceptual 
model of the soybean and soytneal market developed in this study. Equation 
(4.1) -  (4.6) and (4.9) -  (4.14) are the domestic markets of soybeans and 
soymeal in exporting and importing countries. Equation (4.7), (4.8), 
(4.15), and (4.16) are excess supply and excess demand equations for 
soybeans and soymeal, respectively. These are international trade 
equations for exporting and importing countries which link the internal 
and external sectors of each region. 
Equation (4.17) and (4.18) are regional price linkages of all 
domestic prices in each region with the U.S. world price. Where KB^, 
KBg, KM^, and KMg represent policy factors and transportation costs 
adjusted to local currency for soybeans and soymeal, respectively. 
Equations (4.19) and (4.20) are the international trade flow 
linkages. World trade and all domestic sectors of all regions are linked 
through these identities. With these identities, regional trade volumes, 
domestic supplies, domestic disappearances, and all soybean and soymeal 
prices are determined for each region. 
A general concept behind each equation in this model is described 
below with the factors influencing each behavioral equation for a given 
country i  or j ;  
(4.21) SP^ = YLD^ • ACR^ • h 
+  * - * + * +  ?  
(4.22) ACR^ = FJ [PS^, PCC^, PW^, ACR^_J, SPOL^] 
+ + 
(4.23) SCR^ = FG [VAL^ - PS^, CAP^] 
Oomcstic market of exporting country w 
4.1) Soybean production (SP^) 
4.2) Soybean crush demand (SCI<^) 
4.3) Soybean endiiiy stock demand (ESTK^) 
4.4) Soymeal production (SM^) 
4.5) Soymeal demand (MD^) 
4.6) Soymeal ending stock demand (tNSIK ) 
International price linkage 
4.17) Soybean price = Kl:^* soybean export pricc I roiii US • KH^ 
4.18) Soymeal price = KH^* soymeal export price from US • 
Excess supply (ES) of exporting country w 
4.7) Excess supply of soybeans (ESB ) 
= SP„ - StR„ - (rSR - ESTK^ t_,) - FFSR^^ 
4.11) Excess supply nf soymeal (ESH ) 
• '"k - -  «"-I.l-ll  - "F««w,, 
International trade flow linkage 
1.19) FOR. 
4.2U) .lEm, 
w 
Domestic market of importing country v 
4.9) Soybean production (SP^) 
4.10) Soybean crush demand (SCI!^) 
4.11) Soybean ending stock demand (ESIK^) 
4.12) Soymeal production (SM^) 
4.13) Soymeal demand (MU^) 
4.14) Soymeal ending stock demand (EHSIK^) 
Excess demand (ED) of impprting country ^  
4. If)} Excess demand of soybeans (EtlS^) 
= SCI'v '  (ESIKv.t - FSIKv.,.-,) '  FFS*v.t ' 
4.16) Excess demand of stiymeaI (EbM^) 
- M[)^ .  ^ '  MFFSR^^^ -  5"*,, 
f\D kO 
Figure 4.1. Conceptual model of the soybean and soymeal market 
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(4.24) VAL, = m • PM, + 0  • PO, 
- + + + 
(4.25) ESTK, = fg [PS,(l+r), PS,^^, SCR,, ESB,] 
- ? + + + ? 
(4.26) MD, = [PM,, PC,, HPAU,, POTHM,, PL,, MPOL,] 
(4.27) ESB, = SP, -  SCR, -  (ESTK, -  ESTK,}) -  FFSR, 
(4.28) EDB, = SCR, + (ESTK, -  ESTK,_j) + FFSR, -  SP, 
(4.29) ESM, = m • SCR, -  MD, -  (EMSTK, -  EMSTK,_^) -  MFFSR, 
(4.30) EDM, = MD, + (EMSTK, -  EMSTK,_^) -  m • SCR, + MFFSR, 
(4.31) PS, = KB;; .  PSu; + KB,, 
(4.32) PH, = KMj, .  
Endogenous variables 
ACR, soybean acreage for crop production in period t  
EDB, excess demand for soybeans in period t  
EDM, = excess demand for soymeal in period t  
ESB, = excess supply of soybeans in period t  
ESM, excess supply of soymeal in period t  
ESTK, = ending stock of soybeans in period t  
MD, = soymeal demands in period t  
PM, = soymeal price in period t  
PMus = soymeal price in U.S. in period t  
PSt soybean price in period t  
PSus = soybean price in U.S. in period t  
SCR, = soybean crush demand in period t  
SPt = soybean production in period t  
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VAL^ = value of soybean crush output, soyoil and soymeal, in 
period t  
Exogenous variables 
ACRt_i = soybean acreage in period t-1 
CAP^ = soybean crushing capacity in period t  
EMSTK^ = ending stock of soymeal in period t  
EMSTK^ ^ = ending stock of soymeal in period t-1 
ESTKt_i = ending stock of soybean in period t-1 
FFRS^ = soybean demand for food, feed, seed, and residual in 
period t  
h = harvesting rate of planted soybean acreage 
HPAU^ = number of high protein animal units in period t  
KB^^, KBgt = all  factors which differentiate the soybean price in 
this country and the U.S. in period t  
KMg^ = all  factors which differentiate the soymeal price 
in this country and the U.S. in period t  
m = soymeal yield coefficient from a unit of crushed 
soybeans 
MFFSR^ = soymeal demand for food, feed, and residual in 
period t  
MPOL^ = government policy variable effecting soymeal demand in 
period t  
0  = soyoil yield coefficient from a unit of crushed soybeans 
PC^ = price of corn, feed substitute of soybeans, in 
period t  
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PCC^ = expected soybean competitor crop price in period t  
PL^ = meat price in period t  
PO^ = soyoil price in period t  
POTHM = price of other meal substitutes in period t  
* * 
PS^, PS^+^ = expected price of soybeans, in period t  and t+1 
respectively 
• 
PW^ = expected price of soybean double crop in period t  
r = interest rate in period t  
SPOL^ = government policy variable effecting soybean 
production in period t  
YLD^ = soybean yield per hectare in period t  
Soybean production (4.21) is determined by yield times soybean 
acreage adjusted for harvesting rate (h). Equation (4.22) is soybean 
acreage planted. The model is based on the result of the Nerlovian 
distributed lag concept. It  assumes that producers anticipate their long 
run or equilibrium acreage to be a function of expected price of soybeans 
and their competing or complementary crops (soybeans are double cropped 
with wheat in Brazil).  It  is also a function of exogenous variables such 
as government policies and weather. This planned acreage for crop year t  
of country i ,  ACR*^, can be simplified by assuming a linear 
relationship as follows; 
(4.22a) ACR*t = a + b • PS*^ + c • Pcct^ + d • PW*^ + e • SPOL.^ 
Since all variables in this equation are all for country i ,  the 
subscript i  will be dropped for simplicity. 
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The acreage decision for crop year t  is made sometime the middle of 
period t-1. For the northern hemisphere where the crop year is from 
September 1 to August 31, the acreage decision for the new corp is made 
sometime in April-May of the current crop year. Soybean planted acreage 
for the crop year t  is positively related to its own expected price in t ,  
so b > 0. An increase in the expected price of a complementary crop, such 
as wheat in Brazil,  will also increase soybean acreage; therefore d > o. 
Farmers will plant more wheat if they expect wheat price to increase, and 
consequently soybean acreage increases because they are double cropped 
with each other. An increase in a competing crop price, such as corn 
price, in the U.S., will have an inverse effect on soybean acreage. 
Therefore, c is a negative coefficient. The influence of government 
policy is undetermined for now because i t  depends upon the policy 
instrument. An increase in the minimum support price of soybeans will 
have a positive effect upon soybean acreage since i t  reduces farmers'  risk 
in production. 
Soybean production is a time consuming operation and planning soybean 
acreage involves a time lag and slow period of adjustment. It  is not 
usual that farmers can immediately increase or reduce acreage to their 
desired level because i t  will be too costly. The actual change in acreage 
for crop year t  is only a fraction k of the desired change, k indicates 
the speed of adjustment toward the equilibrium acreage. 
(4.22b) ACR^ -  ACRt_i = k (ACR* -  ACR^_j) . . .  0 < k < 1 
Substitute (4.22a) in (4.22b); 
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* * * (4.22c) ACR^ = (1 -  k)-ACR^_^ + ka + kb-PS^ + kc-PCC^ + kd-PW^ + ke-SPOL^ 
Farmers determine these expected prices based upon the past prices in 
which the moving average technique is used to forecast the expected 
prices. For this study, the three year moving average is used, i .e.,  n=3. 
E P 
Pt = ifl  
n 
»t_i 
n 
Therefore, the soybean acreage function becomes; 
n 
I  PS^_. E PCCt_i 
ACR^ = (1 -  k) ACR^_j + ka + kb • ^  + kc • 
+ kd • + ke • SPOL^ 
Put back into functional form, ACR^ becomes; 
(4.22d) ACR^ = f 
n n n 
E PS. .  E PCC. .  E PW. .  t-i  t-i  t-i  
^ '  sPOLt J 
The domestic crush demand (4.23) is a function of soybean crushing 
margin and crushing capacity. Both factors are expected to have positive 
influence upon soybean crushing levels. The crushing margin indicates 
profitability of soybean crushing operation. It  is measured by the value 
of output, soymeal and soyoil,  minus the soybean input cost per unit of 
soybean crushed. Equation (4.24) presents the value of outputs which 
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depends upon the output prices, PM^ and PO^, and the technical 
coefficient yield rates, m and o. 
The crushing margin is expected to be particularly related to soybean 
crush demand at least in the long run. In the short run, the soybean 
crush demand may be less sensitive to the crushing margin. Because of 
their large capital investment in processing machinery, processors may 
continue to crush soybeans at full capacity in the short run regardless of 
the change in the profit margin. 
The crushing process in most of the major soybean crushing countries 
is very oilseed specialized, therefore the substitution of oilseed 
crushing is not practiced. In the short-run, the soybean crushing 
industry is unresponsive to the profit margin of other oilseed due to 
these technical constraints. 
Therefore, the soybean crush demand is expected to be responsive 
primarily to the crushing capacity in a positive direction. The crushing 
margin takes a minor role when the soybean crush level is close to its 
full capacity. However, if  excess crushing capacity exists, the crushing 
maring influence is expected to increase. 
Equation (4.25) is soybean ending stock demand. Soybean stock 
holders are farmers, crushers, and exporters. Farmers hold stock for 
price speculative purposes while crushers and exporters hold stock mainly 
for transactional and precautionary purposes. Stock holders have some 
desired ending stock level which is a function of current price, expected 
price in the next year, soybean crush transactions demand, and soybean 
export transaction demand (excess soybean supply). 
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Crushers hold soybean stocks for use as their production input, while 
exporter hold stock for their export transaction. Therefore, ending stock 
is determined by crush level and export level in period t .  The stock 
demand is negatively related to its price at time t ,  the purchase price. 
However, i t  is positively related to its expected price in the next 
period, t  + 1. If farmers speculate price to increase in the next period, 
they will hold more stock for higher profit.  Holding stock is a costly 
process. The profitability of holding stock is the difference between the 
expected price in the t  + 1 price and the opportunity cost of holding 
stock, which is approximated by the unit future value of soybeans. This 
yip 
is equivalent to (1 + r) per unit of soybeans if the major cost of 
storage is the opportunity cost of foregone cash receipts. 
Future cash prices are unknown, but economic agents form next year's 
price expectations based on all available information on cash prices. The 
expected price in the t  + 1 period is strongly related to the expected 
production for the crop year period t  + 1. Long before the end of the 
crop year, stock holders have fairly good information of the acreage for 
period t  + 1 because soybeans have been planted since the middle of the 
corp year t .  As the end of the crop year approaches, information on crop 
•k 
yield for the new crop is also quite reliable. Thus, in this 
equation is replaced by h • • YL.D^*^. If expected acreage is 
high, then soybean production will be high and tend to lower the market 
price in period t  + 1. An added advantage of using this expectation 
variable is that ACR^^^ is endogenous in this model. Therefore, the 
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desired ending stock can be expressed as, 
* - + + 
(4.25a) ESTK^ = f [P^ (1 + r).  h • ACR^+i • YLD, SCR^ ESB^] 
Assume that stock holders adjust their inventories only partially 
toward this desired or equilibrium level in each period. This partial 
adjustment may result from budget constraints associated with the speed of 
adjustment. To adjust quickly to the desired level, requires higher 
adjustment costs. Infrequent ordering or long term contractual 
arrangements to purchase soybeans may require holding large stocks at one 
time and small stock at another time, regardless of the level of crush 
demand. Therefore, assume that the beginning stock is partially adjusted 
only z of the distance required to reach the desired or equilibrium ending 
stock. 
ESTK^ -  ESTKt_i = z(ESTK* -  ESTK^_j) . . .  0 < z < 1 
(4.25b) ESTK^ = z ESTK* + (1 -  z) ESTK^_j 
Substitute (4.25a) in (4.25b); 
(4.25c) ESTK^ = z • f  [P^(l + r),  ACR^+i • YLD • 0.98, SCR^, ESB^] 
-  (1 -  z) .  ESTK^_j 
Domestic soymeal demand (4.26) is a function of soymeal price (PM), 
price of corn (PC), number of high protein animal units (HPAU), meat price 
(PL), price of other substitute meals (POTHM), and government policy 
variables relating to soymeal demand (MPOL). Soymeal demand is expected 
to be negatively related to its corn price. Corn is a low protein source 
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for feed can behave either way, as supplementary, feed with soybeans or 
substitute for soybeans. The nutritional requirement for feed allows for 
a wide range of protein source combinations. Therefore, in feed, low 
protein concentrates like corn can also be nutritional complements with 
high protein concentrates like soymeal. However, i t  can also be a protein 
substitute for soymeal when soymeal price is relatively high. This all 
depends upon their relative cost which determines the protein source 
combination in feed meeting nutritional requirements. This combination 
possibility is even wider due to different types of animals which require 
different feed combinations. Therefore, the relationship of soymeal 
demand and the price of low protein sources, like corn, can be in the 
positive or negative depend upon their relative costs subject to 
nutritional requirements. 
The number of high protein animal units positively influences soymeal 
demand. Soymeal is mostly used for nonruminants (such as poultry and 
swine), however some is used for dairy cattle and fattening stock which 
require high quality feeds. In this analysis, the animals considered 
depends upon the local production pattern, e.g.,  for Brazil only the 
number of nonruminants will be included. 
Prices of other high protein meals are positively related to soymeal 
demand. Other high protein meals such as fishmeal, sunflower meal, and 
peanut meal can be used as soymeal protein source substitutes in animal 
feed. The weighted price of these meals will be used based upon their 
consumption share in each region. 
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The price of meat has a positive influence upon soymeal demand. An 
increase in output price (meat price) encourages more supply and leads to 
more input demand. The meat demand and supply functions can be expressed 
as follows: 
— + 
(4.26a) QLD = f (PL, PDI/CPI) 
4* — 
(4.26b) QLS = f (PL, PM, PC) 
(4.26c) QLD = QLS 
Where QLD is quantity demand for meat 
QLS is quantity supply of meat 
PDI is personal disposable income 
CPI is consumer price index 
Meat consumption demand is a function of meat price and real income. 
It  is negatively related to its own price. Real personal income has a 
positive influence upon meat consumption demand. As income increases, 
meat demand increases. Meat supply is positively related to its own price 
and negatively related to input prices. 
Equating meat demand and supply (4.26c), we can solve for the 
equilibrium meat price in (4.26d). 
— — + 
(4.26d) PL = g [PM, PC, PDI/CPI] 
The meat price can therefore be expressed as a function of i ts input 
prices, PM, PC, and real income. 
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If (4.26d) is substituted for PL, the soymeal demand equation can be 
respecified as follows, 
- ? + + + 
(4.26e) MD^ = f  [PM^, PC^, HPAU^, POTHM, PDI/CPI^, MPOL^] 
The real income factor not only enters into the soymeal demand 
function from the livestock demand, but i t  also may capture the technical 
improvement in feeding practice that is related to increased quality 
demand. An increase in income enables consumers to consume better quality 
meat which requires high quality feed. Therefore, an income increase 
induces an increase in soymeal use for feed. The influence of government 
policy upon soymeal demand is indeterminant at this moment as i t  depends 
upon the definition of each policy instrument. 
Equation (4.27) is the excess supply of soybeans which each region is 
willing to trade on the international market. It  is the difference 
between total domestic soybean production and total domestic demand; an 
equivalent expression for importers is given by (4.28). Equation (4.29) 
is the excess supply of soymeal. The total soymeal supply is determined 
by the level of soybeans crushed and i ts meal yield coefficient. The 
excess supply equation is the net of total domestic production less 
domestic demand; an equivalent expression for importers is given by 
(4.30). The soymeal stock is exogenous. Soymeal stock is normally kept 
at a minimum because of i ts perishable nature. Usually, crushers will 
stock soybeans rather than the end product, soymeal. 
Equations (4.31) and (4.32) are the required price linkage equations 
for soybean price and soymeal price, respectively. The U.S. prices are 
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used as the numeraire price because of i ts traditional major share in the 
international market. The price differences among regions are accounted 
for by different tariffs, domestic taxes, subsidies, and transportation 
costs. 
The relationship of the domestic price and the world price in the 
domestic currency is derived as follows: 
Pt = l-g 4. Lj (E • P„) + e 
where = a domestic price 
= a world price 
E = exchange rate of domestic currency 
Lq  = level of domestic shock barrier of the world 
price transmission 
= level of the degree of the world price fluctuation 
transmitted to the domestic price 
e = disturbance 
If any fluctuation in the world price is fully transmitted to 
domestic price, i .e.,  the transmission degree is one-to-one, then we 
expect Lq  = 0 and = 1. 
Thus, any difference between the domestic price and the world price 
measured in domestic currency is due to disturbance alone. 
The ordinary least squares method is used to fit  all regional prices 
(both soybean price and soymeal price) with the world prices in each 
domestic currency. This is to test the degree of world price 
transmission. The result of the estimates and hypothesis testing is in 
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Appendix B. The estimated values of Lq and are not significantly, 
different from 0 and 1, respectively, in all regions except for soymeal 
price in Brazil.  The domestic soymeal price in Brazil is under government 
control. This finding justifies the price linkage specification in (4.31) 
and (4.32) for all prices except Brazilian soymeal price which is 
specified as exogenous. 
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CHAPTER 5 
MODEL ESTIMATION AND VALIDATION 
This chapter reports the results of the estimated soybean-soymeal 
trade model based on the mathematical structure in Chapter 4. The model 
contains ten country regions where two regions (USSR and PRC) are 
exogenous and the rest of the world is the residual market. Seven regions 
(U.S., Brazil,  Argentina, EC, Spain, Japan, and EE) have their domestic 
market estimated. Annual data of 1965 to 1980 are used for the 
estimation. All prices are nominal except prices of Brazil and Argentina 
where real index prices are used. 
The model is of a nonlinear nature and over identified. It  is solved 
simultaneously using the two stage least square estimation method in order 
to have asymptotic unbiased estimates. The following assumption have been 
made concerning error term. 
(1) The disturbances are normally distributed. Each disturbance 
vector expected value is zero. 
E(u) = 0 for all behavioral operations and all time periods 
(2) The contemporaneous covariance matrix of the disturbance is 
nonsingular. 
E(uu') t  0 for all time periods. 
(3) The disturbance vector is uncorrected on all lagged covariance 
between disturbance in the same or different equations. 
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E (u^u'g) = 0 where t ,  s = 1, 2, T and t  5^ s  
(4) The predetermined variables (X) are uncorrelated with the 
disturbances in the probability limit. 
plim [y = 0 for all time periods. 
The principal component technique is used to allow the first stage 
estimation. This model contains many exogenous variables. In fact, the 
number of exogenous variables far exceeds the number of observations. 
This makes normal estimation of reduced form coefficients using all 
exogenous variables impossible in the first stage. Ten principal 
component estimators are calculated from all exogenous variables and are 
then used as instrumental variables in the first stage. 
The estimation results of this nonlinear soybean-soymeal trade model 
are reported in Tables 5.1-5.7 including R-square, Durbin Watson (DW), t ,  
and elasticity values. (Tables are presented following each country's 
discussion.) One should be aware that the t  statistic test holds only 
asymptotically for two stage least square estimation. The DW test of this 
model is not strictly applicable because i t  is associated with lagged 
dependent variables among other explanatory variables. However, Taylor 
and Wilson (cited in Johnston (33)) provided extensive evidence that even 
in an inappropriate situation, the DW test is still  a powerful detector of 
serial correlation problems. Any interpretation concerning elasticities 
is done only sparingly in this analysis because partial derivatives are 
not strictly valid in such a simultaneous model. 
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The following discussion concerns the results of each country 
domestic sector. The performance and validation of the whole model will 
then be discussed. 
The United States Market 
The U.S. model component for soybeans and soybean products is 
reported in equations (5.1) to (5.17) (Table 5.1). Using the domestic 
U.S. model of Meyers and Hacklander (45), the coefficients are reestimated 
using 1965-1980 data. The estimated results of the U.S. market will be 
briefly discussed in this section and more details can be found in Meyers 
and Hacklander (45). The estimated results are satisfactory with high 
R-square values and no presence of serial correlation problems. The 
estimated coefficients are similar to the original model's estimates. 
Soybean acreage for the next crop year (5.2) is significantly 
influenced by the relative farm price of soybeans and corn, the relative 
price of soybeans and cotton, current acreage, and 1973 dummy variable for 
the unusual low production year. The policy variables for soybean and 
corn have the correct sign, but are not significant. Soybean crush demand 
(5.3) is determined by soybean price, the crushing value, and crushing 
capacity. The soybean price and crushing value elasticities are greater 
than 2 in absolute value; but these are both endogenous so the crush 
demand is not necessarily price elastic with respect to the crushing 
margin. Soybean inventory demand is influenced by transactions demand and 
speculative demand. The former is related to crush and export levels with 
a coefficient of 0.13 and the latter is explained by current price and 
Table 5.1. Structural parameter estimates of soybean and soymeal trade 
model, United States 
(5.1) SOYSA = LAB(SOYSAE) 
(5.2) SOYSAE = -17.899+9.489(S0YPF/C0RPF)+69.044(S0YPF/C00PF)-6.145(C0RPE/ 
t  -1.96 6.54 3.00 -1.02 
eyg 0.392 0.11 -0.034 
(5.3) SOYSC = 40.389-330.512S0YPM+277.152((S0MPM/20)*S0MSC+(S00SC*S00PM)) 
t  1.05 -4.72 4.15 
eyg -2.309 2.059 
(5.4) SOYCH = 315.135-50.071S0YPM+0.130(S0YSC+S0YMX)-0.030(S0YSAE*0.98* 
t  2.48 -2.13 2.30 -0.55 
eyg -2.046 1.313 -0.39 
D7274+138.29D80 
t  3.32 
®79 
(5.5) S0YPF=0.056+0.929S0YPM-1.453DUM72+0.717D74 
t  1.38 114.51 -25.42 12.53 
eyg 0.992 
(5.6) SOMDDT = 8451.12-25.623S0MPM+1527.847C0RPF+3649.045LIVI+25285.79HPAU 
t  -3.31 -13.12 6.72 8.92 11.27 
eyg -0.275 0.194 0.476 1.503 
(5.7) SOODDT = -4485.43-207.88(S00PM/GNPD)+4016.515L06(CEN/GNPD)-1.537 
t  -0.11 -0.75 0.76 -1.02 
eyg -0397 1.282 -0.157 
(5.8) SOOHC = 781.872-21.704(S00PM/GNPD)+0.160S00SP-0.613(S00HCC+S00PL) 
t  2.21 -2.50 6.06 -2.94 
eyg -0.477 2.335 -0.268 
(5.9) SOYSPE = S0YSYE*0.98*S0YSAE 
(5.10) SOYCM = (S0MSC*S0MPM/20)+(S00SC*S00PM)-S0YPM 
(5.11) SOYSC = LAG(S0YSPE)-S0YMX-S0YDV-S0YCH-S0YCC+LAG(S0YCH)+LAG(S0YCC) 
(5.12) SOMSP = S0YSC*S0MSC*50.0 
(5.13) SOMDDT = SOMSP-SOMMXES-SOMHT+LAG(SOMHT) 
(5.14) SOOSP = S0YSC*S00SC*100.0 
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DW 
S0YPE)-8.984(C0RPD/C0RPF)+0.849S0YSA~3.44D73 0.99 2.44 
-0.84 12.24 -2.11 
-0.003 0.759 
+1.0CVS0Y 0.99 2.06 
1.277 
S0YSYE)-0.19{S0YCC+S0YHF)+0.187LAG(S0YCH)-205.71072-63.419 0.97 2.81 
-1.71 1.09 -3.05 -3.31 
-7.218 0.173 
0.99 2.50 
-1.153FEEDHP+3076.305D80-3055.46074-942.739073 0.99 3.10 
-5.71 6.90 -9.48 -3.97 
-0.42 
(C00DD+FA0DD+PA0DD)-2.924BUTTLD 0.66 1.45 
-1.25 
-0.921 
-0.651S0YSPE+0.268LAG{S00HC) 0.89 2.00 
-4.00 1.30 
-1.903 0.252 
+LAG(SOYHF)-SOYHF 
Table 5.1 (Continued) 
(5.15) SOODDT = SOOSP-SOOXES-SOOHC-SOOHCC+LAG(SOOHC)+LAG(SOOHCC)-SOOPL 
(5.16) SOYMX = (S0YNMR0W-SBSNXAR-SBSNXBR+SBSMNSU+SBSMNCN+SBSMNE9+SBSMNE8 
(5.17) SOMMXES = (S0MNMR0W-SMSNXAR-SMSNXBR+SMSMNSU+SMSMNCN+SMSMNE9+SMSMNE8 
+SBSMNES+SBSMNJP)*0.0367436 
+SMSMNES+SMSMNJ P)/0.907185 
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Table 5.1 (Continued) 
Endogenous variable definitions 
SBSMNCN = Soybean excess demand (imports) TMT, PRC 
SBSMNES = Soybean excess demand (imports) TMT, Spain 
SBSMNE8 Soybean excess demand (imports) TMT, EE 
SBSMNE9 - Soybean excess demand (imports) TMT, EC 
SBSMNJP = Soybean excess demand (imports) TMT, Japan 
SBSMNSU Soybean excess demand (imports) TMT, USSR 
SBSNXAR = Soybean excess supply (exports) TMT, Argentina 
SBSNXBR = Soybean excess supply (exports) TMT, Brazil 
SMSMNCN = Soymeal excess demand (imports) TMT, PRC 
SMSMNES = Soymeal excess demand (imports) TMT, Spain 
SMSMNE8 = Soymeal excess demand (imports) TMT, EE 
SMSMNE9 = Soymeal excess demand (imports) TMT, EC 
SMSMNJP = Soymeal excess demand (imports) TMT, Japan 
SMSMNSU = Soymeal excess demand (imports) TMT, USSR 
SMSNXAR = Soymeal excess supply (exports) TMT, Argentina 
SMSNXBR = Soymeal excess supply (exports) TMT, Brazil 
SOMDDT = Soymeal domestic consumption, 000 short tons, U.S. 
SOMMXES = Soymeal excess supply (exports), 000 short tons, U.S. 
SOMNMROW = Soymeal imports, TMT, the rest of the world 
SOMPM = Soymeal price, Decatur, $/shôrt ton, U.S. 
SOMSP = Soymeal production, 000 short tons, U.S. 
SOODDT = Soyoil domestic consumption, mil.  lb.,  U.S. 
Table 5.1 (Continued) 
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SOOHC = Soyoil ending private stock, mil. lb.,  U.S. 
SOOPM = Soyoil price, crude, Decatur, cents/lb.,  U.S. 
SOOSP = Soyoil production, mil. lb.,  U.S. 
SOYCH = Soybean ending private stock, mil. bu., U.S. 
SOYCM = Soybean crushing margin, $/bu., U.S. 
SOYMX = Soybean excess supply (exports), mil.  bu., U.S. 
SOYNMROW = Soybean imports, TMT, the rest of the world 
SOYPF = Soybean average farm price, $/bu., U.S. 
SOYPM = Soybean average price, #1 yellow, Decatur, $/bu., U.S. 
SOYSA = Soybean acreage planted, million acres, U.S. 
SOYSAE = Soybean acreage planted next year, million acres, U.S. 
SOYSC = Soybean crush demand, mil.  bu., U.S. 
SOYSPE = Soybean production next year, mil. bu., U.S. 
Exogenous variable definitions 
BUTTLD = Butter and lard consumption, mil.  lb.,  U.S. 
CEN = Personal consumption expenditure on nondurable goods and 
services, billion dollars, U.S. 
COODD = Cottonseed oil consumption, mil,  lb. ,  U.S. 
COOPF = Cotton farm price, $/bu., U.S. 
CORPD = Corn effective diversion rate, $/bu. ,  U.S. 
CORPE = Corn effective support price, $/bu.. U.S. 
CORPF = Corn farm price, $/bu., U.S. 
CVSOY = Soybean crushing capacity, mil. bu.. U.S. 
DUM72 = Dummy variable, 1973=1, 0 otherwise 
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Table 5.1 (Continued) 
D72 = Dutmiy variable, where D72=l if year is less than or equal 
to 1972, 0 otherwise 
D7274 = Dummy variable, 1973=1, 1975=-1, 0 otherwise 
D73 = Dummy variable, 1974=1, 0 otherwise 
D74 = Dummy variable, 1975=1, 0 otherwise 
D80 = Dummy variable, 1980=1, 0 otherwise 
FAODD = Fats and oils consumption less soy, cotton, palm, butter, 
and lard, mil. lb.,  U.S. 
FEEDHP = High protien consumption less soymeal, 000 short tons, 
U.S. 
GNPD = GNP price deflator, U.S. 
HPAU = High protien animal units (1971=1), U.S. 
LIVI = Livestock price index (1967=1), U.S. 
PAODD = Palm oil consumption, mil.  lb.,  U.S. 
SOMHT = Soymeal ending stocks, mil. lb.,  U.S. 
SOMSC = Soymeal crushing yield coefficient 
SOOHC = Soyoil ending private stock, mil. bu., U.S. 
SOOHCC = Soyoil ending stock CCC owned, mil.  lb.,  U.S. 
SOOPL = Soyoil PL480, mil.  lb.,  U.S. 
SOOSC = Soyoil crushing yield coefficient, U.S. 
SOOXES = Soyoil commercial exports, mil.  lb.,  U.S. 
SOYCC = Soybean yield, bu./acre, U.S. 
SOYDV = Soybean residual use, mil. bu., U.S. 
SOYHF = Soybean stock under loan, mil. bu., U.S. 
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Table 5.1 (Continued) 
SOYPE = Soybean loan rate, $/bu., U.S. 
SOYSYE = Soybean yield next year, mil. bu., U.S. 
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price expectations. Soybean stock demand is elastic with respect to its 
current price. Proxy variables for expected future price are production 
for next year and government carryover stocks. Dummy variables (i .e.,  
D72, D7274, D80) are needed to capture structural change in demand and 
differing seasonal price patterns. Soymeal consumption demand (SOMDDT) is 
a function of i ts price, number of livestock input, output meat price, 
corn price, and other high protein meal consumption. All coefficients are 
significant with correct signs and reasonable magnitudes. Soyoil domestic 
demand and stocks are endogenous in this market. Their estimated 
behavioral functions are (5.7) and (5.8). The soyoil demand coefficients 
are all of correct sign but not significant and the explanatory power is 
weak. The oil stock demand is influenced by transactions demand (soyoil 
production) and speculative demand. The former is related to soyoil 
production with a coefficient of 0.16 and the latter is influenced by 
current soyoil price and price expectations. The coming year soybean 
production as well as government oil stocks are important factors in 
forming future oil price expectations. Equations (5.16) and (5.17) are 
identities clearing the world market by equating all excess demand from 
the rest of the world to the excess supplies of U.S. soybean and soymeal. 
The Brazilian Market 
The Brazilian market is composed of 13 equations, (5.18)-(5.30) of 
which three are behavioral equations. The estimates of these behavioral 
equations are satisfactory with R-square ranging from 0.96 to 0.99. The 
approximated DW test indicates no serial correlation problems at a 5 
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percent significant level in this market. All prices are real price, 
i .e.,  have been deflated by the whole sale price index (with 1970 
wholesale price index = 1.0). 
The Brazilian soybean supply sector 
Table 5.2 presents the Brazilian market. Equations (5.18)-(5.21) 
explain Brazilian soybean supply. The soybean harvested acreage, (5.20), 
is specified according to the Nerlovian distributed lag model where 
farmers partially adjusted acreage toward their long run desired level. 
Soybean harvest acreage for the next crop is a function of this year 
soybean acreage, expected soybean real price (approximated by the moving 
average of current and past two year prices), current wheat price, and log 
of time trend. The estimated equation (5.20) has an R-square of 0.9967 
and DW of 3.23. The DW test does not indicate significant serial 
correlation. 
The lagged dependent variable is the major factor explaining expected 
soybean harvested acreage harvest. The log of time trend is the next most 
significant factor. The log form is utilized to capture the growth 
pattern of soybean acreage which was very high during the late 1960s and 
1970s and then leveled off since the late 1970s. In an earlier 
specification, a double log functional form was tested but gave less 
satisfactory results than this specification. 
The real expected price of soybeans has a correct positive sign, but 
the coefficient is not significant at the 5 percent level. Soybean 
acreage harvest elasticity with respect to soybean expected price is very 
low (0.038), indicating that soybean acreage is not responsive to soybean 
Table 5.2 Structural parameter estiamtes of soybean and soymeal trade 
model, Brazil 
(5.18) SBAHHBR = LAG(SBAHBRE) 
(5.19) SBSPRBR = LAG(SBSPBRE) 
(5.20) SBAHBRE = 2040.238+1.175[(PSWBZ+LAG(PSWBZ)+LAG2(PSWBZ)/(3*WSPBZ* 
t  1.05 1.04 
eyg 0.038 
(5.21) SBSPBRE = SBAHBRE*SBYDBRE 
(5.22) RPMBR = S0MPM*EBZ/(WSPBZ*0.01*0.907185) 
(5.23) MARBR = 0.792*RPMBR+0.178*P0RBZ/(WSPBZ*0.01)-PSWBZ/(WSPBZ*0.01) 
(5.24) SBUFEBR = -1627.52+2.689MARBR+0.743LAG(SBUFEBR)+0.362SBSPRBR 
t  -0.90 0.80 5.38 3.44 
Gyg 0.12 
(5.25) SMUDTBR = -3387.87-1.66RPMWBZ-1.316(PCW1BZ/(WSPBZ*0.01))+51.064YBR 
t  -2.80 -1.06 5.74 
eyg -0.2 -0.144 3.023 
(5.26) SBSNXBR = (SBSPRBR+LA6(SBC0TBR)-SBUFEBR-SBC0TBR-SBUS0BR 
(5.27) SMSNXBR = (SBUFEBR*SMYLDBR)+LAG(SMCOTBR)-SMUDTBR-SMCOTBR 
(5.28) RPBWBR = (36.7436*S0YPM*EBZ/(WSPBZ*0.01))+RDBBR 
(5.29) PSWBZ = RPBWBR*WSPBZ*0.01 
(5.30) RPMWBZ = RPMBR + RDMBR 
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DW 
0.01)]-11.958RPWHBR+0.521SBAHHBR+1724.142L0GTR 0.99 3.23 
-2.79 5.37 3.74 
-0.326 0.491 
-52.801(YBR*D72BR)+4363.546D72BR 
-4.40 4.12 
-3.126 
0.98 1.56 
0.96 1.12 
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Table 5.2 (Continued) 
MARBR = Soybean crushing margin, calculated, 1970 cruzeiro/MT, 
Brazil 
PSWBZ = Soybean real price, 1970 cruzeiro/MT, Brazil 
RPBWBR = Soybean world real price, 1970 cruzeiro/MT, Brazil 
RPMBR = Soymeal world real price, calculated from U.S. price, 1970 
cruzeiro/MT, Brazil 
RPMWBZ = Soymeal domestic real price, 1967 cruzeiro/MT, Brazil 
SBAHBRE = Soybean harvested acreage next year, 000 ha.,  Brazil 
SBAHHBR = Soybean harvested acreage, 000 ha.,  Brazil 
SBSNXBR = Soybean excess supply (exports), TMT, Brazil 
SBSPBRE = Soybean production next year, TMT, Brazil 
SBSPRBR = Soybean production, TMT, Brazil 
SBUFEBR = Soybean crush demand, TMT, Brazil 
SMSNXBR = Soymeal excess supply (exports), TMT, Brazil 
SMUDTBR = Soymeal consumption, TMT, Brazil 
SOMPM = Soymeal price, Decatur, $/short ton, U.S. 
SOYPM = Soybean average price, #1 yellow, Decatur, $/bu., U.S. 
Exogenous variable definitions 
D72BR = Dummy shift variable where D72BR=1 if year is less than or 
equal to 1972, 0 otherwise 
EBZ = Exchange rate, cruzeiro/$, Brazil 
LOGTR = Log time trend, (1965,.. .  ,1980) = (1,. . . ,16) 
PCWIBZ = Corn wholesale price, cruzeiro/MT, Brazil 
PORBZ = Soyoil retail price, cruzeiro/MT, Brazil 
RDBBR = Soybean world price linkage difference, Brazil 
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Table 5,2 (Continued) 
RDMBR = Soymeal world price linkage difference, Brazil 
RPWHBR = Wheat real expected price, calculated, 1970 cruzeiro/MT, 
Brazil 
SBCOTBR = Soybean ending stock, TMT, Brazil 
SBUSOBR = Soybean residual use, TMT, Brazil 
SBYDBRE = Soybean yield next year, MT/ha., Brazil 
SMCOTBR = Soymeal ending stock, TMT, Brazil 
SMYLDBR = Soymeal crushing yield coefficient, Brazil 
WSPBZ = Farm wholesale price index, 1970=100, Brazil 
YBR = Per capita income index, 1975=100, Brazil 
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price. This estimated elasticity is lower than Williams' (73) estimate of 
0.533. However, in both studies, the soybean price coefficient has a 
large variance and is not significant. 
The real wheat price coefficient is significant variable and has a 
negative sign. The substitution effect of wheat dominates i ts 
complementary effect as the double crop with soybeans in Brazil.  During 
the 1950s and early 1960s, wheat was more complementary with soybean 
acreage because wheat had a high minimum price. Soybeans were double 
cropped with wheat and required no additional machinery or fertilizer 
after the wheat season. However, from the mid-1960s, the world price of 
soybeans has increased so much that profit from selling soybeans in itself 
is the motivation of soybean acreage increase. Delays in the wheat 
harvest lower soybean yield, and wheat competes with soybeans for storage 
facilities. Wheat then, becomes a competitor with soybeans, and wheat 
price demonstrates a stronger substitution effect than complimentary 
effect to soybean acreage. In recent years, more new land has been opened 
up for soybean acreage, and in these new areas the soybean-wheat double 
cropping is not a strong pattern. The estimated soybean acreage 
elasticity with respect to wheat price is low (-0.326), indicating weak 
response of soybean acreage toward any change of wheat price. 
In the preliminary estimation, the acreage of coffee and corn price 
variables were included to test their substitution effect with soybeans. 
However, the estimated coefficients of these variables were insignificant. 
Production for the next crop year is acreage harvested times yield, 
where yield is exogenous (5.21). Current year harvested acreage and 
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production are the lagged values of these endogenous variables (5.18 and 
5.19). 
Brazilian soybean crush demand 
The soybean crush demand section is composed of (5.22)-(5.24). 
Soymeal and soyoil export markets and the soyoil domestic market are the 
three most important markets for the crushing industry. The soymeal 
domestic market was only a small portion of the soymeal market until 1979. 
Therefore, the real crushing margin (5.23) is calculated from the soymeal 
export price, which is linked to the U.S. price rather than domestic price 
of soymeal. 
The soybean crush demand (5.24) is a function of the crushing margin, 
a one period lag of soybean crush demand, and soybean production. The 
estimated equation has a R-square of 0.97 and no significant serial 
correlation problem. Soybean crush demand has grown continuously since 
the 1960s. Therefore, the lagged soybean crush demand, which is the 
maximum amount of soybeans crushed in the past, serves as a proxy for 
soybean crushing capacity for the current year. Crushing capacity had 
been a major constraint of soybean crush demand until the late 1970s. 
Since then, the crushing capacity has expanded more rapidly than soybean 
output. Thus, soybean availability can be a constraint to crush demand. 
These two variables are the most important factors determining soybean 
crush demand in Brazil. 
The soybean crushing margin coefficient has a correct positive sign, 
as expected, but it is not an important explanatory variable for soybean 
crush demand. The nature of the soybean crushing industry involves large 
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capital investment (large fixed costs); therefore,it will continue the 
operation as long as its variable profit (crushing margin) is positive. 
The coefficient of the crushing margin is insignificant and the soybean 
crush demand elasticity with respect to the crushing margin is very low 
(0.12). This finding is consistent with Williams' study (73), however, 
his estimate of soybean crush demand elasticity with respect to crushing 
margin is only 0.01. This extremely low elasticity is the result of using 
domestic soymeal price which is subject to government control rather than 
the world soymeal price which is more appropriate for the crush demand in 
Brazil. 
Brazilian soymeal sector 
The domestic demand of soymeal is a function of real domestic soymeal 
and corn prices, real per capita income, and a dummy shift variable. The 
DW test for serial correlation gives inconclusive results. The domestic 
consumption of soymeal had been minimal until 1973 when modernization in 
the poultry industry was encouraged. Rapid increase in per capita income 
creates an increase of poultry consumption demand. This in turn effects 
the number of poultry on farms which adjusted quickly to the change in 
demand. The existing data on livestock, poultry, and hogs in Brazil are 
highly questionable, therefore the per capita income is used to capture 
the influence of rapidly growing poultry and hog industries in Brazil on 
the demand of soymeal. (The derivation of income as an explanatory 
variable in meal demand is discussed in Chapter 4.) 
The estimated result shows that the income variable is the most 
important explanatory variable of soymeal demand. However, this is only 
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true after 1972 when domestic soymeal demand became substantial. The 
income elasticity of soymeal demand in this period is very elastic 
(estimated e^g=3.023). The income effect before 1972 is near zero as 
indicated by the magnitude of the slope shift (-52.8) which cancels the 
income coefficient. 
The soymeal price in Brazil was subject to government control most of 
the time during this period and varied very little year to year. In the 
preliminary study, different specifications of soymeal demand were tried 
and the coefficient of soymeal domestic price always had the wrong sign 
and was insignificant. Therefore, in order to allow for economic analysis 
of policies that allow domestic price to vary, a coefficient was imposed 
based upon information about other countries' soymeal price elasticities. 
The price coefficient was imposed at the value which gives demand price 
elasticity of -0.2. This price elasticity is estimated to be a normal 
price elasticity in Brazil if the soymeal price had not been restricted. 
The real corn price does not show significant influence upon the 
domestic soymeal consumption. The negative coefficient, however, 
indicates a substitution effect of corn on soymeal demand. 
Equations (5.26) and (5.27) are the excess supplies of soybean and 
soymeal, respectively, which are available for exports. The price linkage 
equations (5.22, 5.28, and 5.30) link domestic prices to U.S. prices and 
explicitly include, exchange rates. The domestic soymeal price linkage 
(5.30) is only activated for analysis of policy options where this price 
is not fixed by the government. 
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The Argentine Market 
The structure of the Argentine market is similar to the Brazilian 
market as represented by (5.31)-(5.42). Modeling the Argentine market is 
hampered by the fact that the country is a new entrant to soybean 
production, processing, and trade so appropriate data series are scarce. 
The three behavioral equations have high R-square values (ranging from 
0.96 to 0.99) and there is no indication of serial correlation problems. 
All prices are real prices with 1970 wholesale price index = 1.0. 
Argentine soybean supply sector 
The soybean supply sector is composed of equations (5.31) to (5.34). 
Equation (5.33) is a behavioral equation of soybean acreage harvest based 
on the Nerlovian distributed lag model. Soybean acreage harvest is a 
function of expected soybean price (calculated from a three year moving 
average price), its one year lag (the current soybean acreage 
harvested-SBAHHAR), log of time trend (LOGYR), and shift variables. 
The domestic soybean price in Argentina is not available for the 
period studied, so a proxy price in real Argentine peso is calculated from 
the Rotterdam price. Therefore, it is the world price which is associated 
with soybean acreage in Argentina. The soybean acreage elasticity with 
respect to soybean world price (in real peso) is very inelastic, 0.198. 
This is less elastic than the U.S. soybean acreage response to soybean 
price, but higher than the Brazilian value. 
The soybean acreage harvested is strongly influenced by the lagged 
dependent variable. The adaptive expectation process implies that farmers 
Table 5.3 Structural parameter estimates of soybean and soymeal trade 
model, Argentina 
5.3) SBAHHAR = LAG(SBAHARE) 
5.32) SBSPRAR = LAG(SBSPARE) 
5.33) SBAHARE = -6574.45+0.305(RPBAR+LAG(RPBAR)+LAG2(RPBAR))/3+0.464 
t -2.18 2.80 7.81 
eyg 0.198 0.417 
5.34) SBSPARE = SBAHARE*SBYDARE 
5.35) VALAR = 0.792*RPMAR+0.178*RP0AR 
5.36) SBUFEAR = 140.624+0.988VALAR-0.898RPBAR+0.617LAG(SBUFEAR) 
t 2.35 0.92 -0.84 4.20 
eyg 1.849 -1.606 0.662 
5.37) SMSPRAR = SBUFEAR*SMYLDAR 
5.38) SMUDTAR = -5033.14+1259.477L0GYR-0.042RPMAR-0.054C0UDTAR+2834.339 
t -3.12 3.40 -0.92 -1.91 1.03 
ejg -0.155 -0.648 
5.39) SBSNXAR = SBSPRAR + LAG(SBCOTAR)-SBUFEAR-SBCOTAR-SBUSOAR 
5.40) SMSNXAR = SMSPRAR + LAG(SMCOTAR)-SMUDTAR-SMCOTAR 
5.41) RPBAR = (36.7436*S0YPM*EAR)/(WSPAR*0.01)+RDBAR 
5.42) RPMAR = SOMPM*EAR/(0.907185*WSPAR*0.01)+RDMAR 
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DW 
SBAHHAR-452.81D76AR-126.363D72AR+1663.183L0GYR 0.99 2.04 
-5.98 -2.43 2.37 
-194.479D72AR 0.97 2.81 
-3.36 
D72AR-688.306(L0GYR*D72AR) 0.96 2.90 
-1.07 
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Table 5.3 (Continued) 
Endogenous variable definitions 
RPBAR = Soybean real price, calculated from EC price, 1970 
peso/MT, Argentina 
RPMAR = Soymeal real price, calculated from EC price, 1970 
peso/MT, Argentina 
SBAHHAR = Soybean harvested acreage, 000 ha., Argentina 
SBAHHARE = Soybean harvested acreage next year, 000 ha., Argentina 
SBSNXAR = Soybean excess supply (exports), TMT, Argentina 
SBSPARE = Soybean production next year, TMT, Argentina 
SBSPRAR = Soybean production, TMT, Argentina 
SBUFEAR = Soybean crush demand, TMT, Argentina 
SMSNXAR = Soymeal excess supply (exports), TMT, Argentina 
SMSPRAR = Soymeal production, TMT, Argentina 
SMUDTAR = Soymeal consumption, TMT, Argentina 
SOMPM = Soymeal price, Decatur, $/short ton, U.S. 
SOYPM = Soybean average price, #1 yellow, Decatur, $/bu., U.S. 
VALAR = Soybean crushing value, 1970 peso/MT, Argentina 
Exogenous variable definitions 
COUDTAR = Corn consumption, TMT, Argentina 
D72AR = Dummy variable where D72AR=1 if year is less than or equal 
to 1972, 0 otherwise 
D76AR = Dummy variable where D67AR=1 if year is less than or equal 
to 1976, 0 otherwise 
EAR = Exchange rate, peso/$, Argentina 
L06YR = Log of year 
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Table 5.3 (Continued) 
RDBAR = Soybean world price linkage difference, Argentina 
RDMAR = Soymeal world price linkage difference, Argentina 
RPOAR = Soyoil real price, 1970 peso/MT, Argentina 
SBCOTAR = Soybean ending stock, TMT, Argentina 
SBUSOAR = Soybean other uses, TMT, Argentina 
SBYDARE = Soybean yield next year, MT/ha., Argentina 
SMCOTAR = Soymeal ending stock, TMT, Argentina 
SMYLDAR = Soymeal crushing yield coefficient, Argentina 
WSPAR = Farm wholesale price index, 1970=100, Argentina 
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adjust their price expectations each year by 0.54 time the discrepancy 
between observed and expected prices for the last period. The log year 
variable is also a significant variable influencing soybean acreage. The 
log year captures the rapid but declining expansion rate of soybean 
acreage. Soybean production in Argentina was not significant until after 
1972 and the production became substantial after 1976. The shift 
variables (D72AR and D76AR), explain these shifts in soybean acreage 
during these two periods and are very significant. 
Argentine soybean crush demand 
Equations (5.35) and (5.36) represent the soybean crush demand 
sector. The estimated soybean crush demand (5.36) is satisfactory having 
an R-square value of 0.97. It is mostly explained by the crushing 
capacity which is approximated by the maximum past quantity of soybeans 
crushed. The previous year amount of soybeans crushed has always been the 
maximum soybean crushed, therefore the lag of soybeans crushed is used to 
indicate crush capacity. It has the highest t value of 4.16. The 1972 
shift variable captures the change of soybean crush demand structure prior 
to 1973, and is highly significant. Argentina first exported soybeans and 
soymeal in 1973. This new trade opportunity had a strong effect on the 
expansion of the crushing industry. 
The coefficients of product value (VALAR) and soybean price have the 
correct sign but are not statistically significant; therefore, any 
interpretation of these estimated elasticities are subject to some 
reservation. 
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Soybean crush demand is quite elastic to soybean price and its 
crushing value. However, these two elasticities almost cancel each other 
and give a soybean crush demand elasticity with respect to its crushing 
margin of approximately 0.2. 
Argentine soymeal domestic demand 
Argentina did not consume any considerable quantity of soymeal until 
after 1977. This upward shift in the soymeal consumption pattern is very 
prominent. The two behavioral functions for these two periods are as 
follows; 
(a) 1965-1972: SMUDTAR = -2198.801 + 571.171 LOGYR - 0.042 RPMAR 
-0.054 COUDTAR 
(b) 1973-1980: SMUDTAR = -5033.14 + 1259.477 LOGYR - 0.042 RPMAR 
-0.054 COUDTAR 
These two functions, (a) and (b), clearly demonstrate the upward 
shift of demand after 1972. 
The coefficient of the soymeal price variable has the expected sign, 
but is very inelastic and not significant. The Argentine soymeal price is 
calculated from the Rotterdam price. Time trend is an important 
explanatory variable. The log form of time is used to explain the 
declining growth rate of soymeal demand. The consumption of corn 
demonstrates a stronger substitution than complementary effect on soymeal 
consumption. This finding is the same as in the Brazilian case. 
The excess supplies of soybeans and soymeal, respectively, are 
computed by (5.39) and (5.40). The linkage between U.S. prices and real 
Argentine prices are (5.41) and (5.42). 
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The European Community Market 
This market is composed of equations (5.48)-(5.50) with two 
behavioral equations (Table 5.4). The EC produces insignificant levels of 
soybeans and its production is exogenous to the model. The availability 
of other oilseeds and other high protein meals in the EC is also exogenous 
to the model. They are computed in terms of high portion equivalents of 
soymeal. Behavioral equations, soybean crush demand and soymeal 
consumption demand, have good fit and show no serial correlation problems. 
EC soybean crush demand 
Soybeans are the major oilseed crushed in the EC and most soybeans 
are imports. The estimated soybean crush demand has an R-square value of 
0.98. Crushing value (VALEC) and soybean price have the expected sign but 
are insignificant. The response elasticities are 0.91 and -0.59, 
respectively but have large variances. Demand is very responsive to the 
crush capacity variable. The lagged of quantity of soybeans crushed is 
used as a proxy for the crush capacity because actual capacity data could 
not be found. 
The other oilseed crushed variable (0SDCRE9) is another important 
explanatory variable. Other oilseeds crushed in the EC include rapeseed, 
cottonseed, peanuts, and copra seed. 0SDCRE9 exhibits the expected 
substitution effect with soybean crush demand. However, the elasticity of 
substitution is rather low, estimated at -0.48 in 1979. This is due to 
the technological constraint in the crushing industry which is becoming 
highly specialized. 
Table 5.4 Structural parameter estimates of soybean and soymeal trade 
model, the European Community 
(5.43) VALEC = 0.792*PSMME9+0.178*PS0ME9 
(5.44) SBUFEE9 = 8481.293+21.497VALEC-14.541PSBME9+0.61LAG(SBUFEE9) 
t 3.65 0.91 -0.59 6.00 
eyg 0.416 -0.269 0.567 
(5.45) SMSPRE9 = SBUFEE9*SMYLDE9 
(5.46) SMUDTE9 = -21357.7-19.602PSMME9+3.418C0PRA*EE9+11.034HPAHCE9+0.151 
t -10.32 -4.83 0.24 14.04 0.52 
eyg -0.238 0.036 2.615 0.048 
(5.47) SBSMNE9 = SBUFEE9+SBUS0E9+SBC0TE9-SBSPRE9-LAG(SBC0TE9) 
(5.48) SMSMNE9 = SMUDTE9+SMC0TE9-SMSPRE9-LAG(SMC0TE9) 
(5.49) PSBME9 = (36.7436*S0YPM*EE9)+RDBE9 
(5.50) PSMME9 = S0MPM*EE9/0.907185+RDME9 
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-6.8920SDCRE9 
-3.17 
-0.478 
0MUDTE9+1781.307D67E9 
3.11 
DW 
0.98 2.59 
0.99 2.21 
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Table 5.4 (Continued) 
Endogenous variable definitions 
= Soybean price, Rotterdam, UA/MT, EC 
= Soymeal price, Rotterdam, UA/MT, EC 
= Soybean excess demand (imports), TMT, EC 
= Soybean crush demand, TMT, EC 
= Soymeal excess demand (imports), TMT, EC 
= Soymeal production, TMT, EC 
= Soymeal consumption, TMT, EC 
= Soymeal price, Decatur, $/short ton, U.S. 
= Soybean average price, #1 yellow, Decatur, $/bu., U.S. 
= Soybean crushing value, UA/MT, EC 
Exogenous variable definitions 
CORPA = Corn threshold price, $/MT, EC 
D67E9 = Dummy variable where D76E9=1 if year is less than or equal 
to 1967, 0 otherwise 
EE9 = Exchange rate, UA/$, EC 
HPAHCE9 = High protein animal unit, calculated from hog and poultry 
data, chicken consumption equivalent unit, EC 
0MUDTE9 = Other meal consumption--fishmeal, cottonmeal, coprameal, 
peanutmeal, rapemeal, and sunflowermeal--in soymeal 
equivalent, TMT, EC 
0SDCRE9 = Other oilseed crush—rapeseed, cottonseed, copra, and 
peanut—in soybean equivalent, TMT, EC 
PS0ME9 = Soyoil price, Rotterdam, UA/MT, EC 
RDBE9 = Soybean world price linkage difference, EC 
RDME9 = Soymeal world price linkage difference, EC 
PSBME9 
PSMME9 
SBSMNE9 
SBUFEE9 
SMSMNE9 
SMSPRE9 
SMUDTE9 
SOMPM 
SOYPM 
VALEC 
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Table 5.4 (Continued) 
SBC0TE9 = Soybean ending stock, TMT, EC 
SBSPRE9 = Soybean production, TMT, EC 
SBUS0E9 = Soybean other uses, TMT, EC 
SMC0TE9 = Soymeal ending stock, TMT, EC 
SMYLDE9 = Soymeal crushing yield coefficient, EC 
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Soybean crush demand is mostly determined by crushing capacity and 
crushing level of other oilseeds. This finding is consistent with 
previous studies of Williams (73). However, soybean crush demand in this 
study is more sensitive to its crushing value and soybean price than in 
Williams' study (73). Compare the estimated soybean crush demand 
elasticity with respect to crushing margin of 0.147 to Williams' estimate 
of 0.01. 
EC soymeal consumption demand 
The estimated soymeal demand (SMUDTE9) equation has a high R-square 
of 0.99, and shows no indication of serial correlation problems. The 
import price of soymeal is a very significant variable. The EC imposes no 
trade barrier on soymeal imports; therefore, the Rotterdam import price 
should be a good proxy for soymeal price in EC as a whole. The soymeal 
demand is very price inelastic (estimated elasticity of -0.^4). This 
estimate is in the same neighborhood as other studies' estimates. 
Williams (73) reported the soymeal price elasticity of -0.28 and Hill, 
Knipscheer and Dixon (25) reported the estimate of -0.27. 
The high protein animal unit calculated from the number of poultry 
and hogs (HPAHCE9) is the most important explanatory variable. The high 
protein animal unit calculated from number of all livestock, was used in 
preliminary estimates but it gave less satisfactory results than using 
HPAHCE9. This is because soymeal is used mainly in the poultry and hog 
industry in the EC. 
The corn threshold price coefficient indicates a low substitution 
effect of soymeal-corn demand in the EC with an estimated cross price 
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elasticity of soymeal demand of 0.036. However, the coefficient of the 
corn price variable is insignificant for this study period. By contrast, 
Williams (73) reported strong complementary effect between corn and 
soymeal in the EC during 1960 to 1978. 
A dummy variable is also included in this equation to capture a 
structural shift in soymeal consumption beginning in 1967. 
The consumption of other high protein meal variable (0MUDTE9), 
calculated in soymeal equivalent, does not have a statistically 
significant coefficient. This variable includes coprameal, rapemeal, 
fishmeal, sunflowermeal, and peanut meal. Soymeal consumption in the EC 
dominates all other high protein meal consumption. This may explain the 
insignificance of the 0MUDTE9 variable. 
The Spanish Market 
The Spanish market has recently become an important market for 
soybeans. Equations (5.51) to (5.58) model the Spanish market (Table 
5.5). There is no soybean production in Spain. Behavioral equations of 
soybean crush demand and soymeal consumption demand have high 
predictability power and present no serial correlation problem. 
Spanish soybean crush demand 
Spanish soybean crush demand (SBUFEES) is a function of crushing 
value, soybean price, and crushing capacity (5.52). All these variables 
have significant coefficients and carry the expected signs. SBUFEES is 
sensitive to its crushing value and soybean price with estimated 
elasticities of 3.16 and -2.83, respectively. Since these two 
Table 5.5 Structural parameter estimates of soybean and soymeal trade 
model, Spain 
(5.51) VALES = 0.792*PSMMES+0.178*PS0MES 
(5.52) SBUFEES = 188.047+0.347VALES-0.326PSBMES+0.647LAG(SBUFEES) 
t 1.33 3.93 -3.45 3.62 
eyg 3.16 -2.829 0.626 
(5.53) SMSPRES = SBUFEES*SMYLDES 
(5.54) SMUDTES = -2051.54-0.043PSMMES+0.148(C0RPA*EES)+31.932YES-0.391 
t -4.68 -2.38 4.59 5.93 -0.42 
eyg -0.311 0.67 1.566 -0.042 
(5.55) SBSMNES = SBUFEES+SBCOTES+SBUSOES-LAG(SBCOTES) 
(5.56) SMSMNES = SMUDTES+SMCOTES-SMSPRES-LAG(SMCOTES) 
(5.57) PSBMES = 36.7436*S0YPM*EES+RDBES 
(5.58) PSMMES = S0MPM*EES/0.907185+RDMES 
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DW 
•1121.69DES 0.95 1.92 
•5.68 
OMUDTES 0.96 2.86 
Table 5.5 (Continued) 
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Endogenous variable definitions 
PSBMES = Soybean price, calculated, peseta/MT, Spain 
PSMMES = Soymeal price, calculated, peseta/MT, Spain 
SBSMNES = Soybean excess demand (imports), TMT, Spain 
SBUFEES = Soybean crush demand, TMT, Spain 
SMSMNES = Soymeal excess demand (imports), TMT, Spain 
SMSPRES = Soymeal production, TMT, Spain 
SMUDTES = Soymeal consumption, TMT, Spain 
SOMPM = Soymeal price, Decatur, $/short ton, U.S. 
SOYPM = Soybean average price, #1 yellow, Decatur, $/bu., U.S. 
VALES = Soybean crushing value, peseta/MT, Spain 
Exogenous variable definitions 
CORPA = Corn threshold price, $/MT, EC 
DES = Dummy variable where DES=1 if year=1973, 0 otherwise 
EES = Exchange rate, peseta/$, Spain 
OMUDTES = Other meal consumption—fishmeal, sunflowermeal, 
cottonmeal--in soymeal equivalent, TMT, Spain 
PSOMES = Soyoil price, calculated, peseta/MT, Spain 
RDBES = Soybean world price linkage difference, Spain 
RDMES = Soymeal world price linkage difference, Spain 
SBCOTES = Soybean ending stock, TMT, Spain 
SBUSOES = Soybean other uses, TMT, Spain 
SMCOTES = Soymeal ending stock, TMT, Spain 
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Table 5.5 (Continued) 
SMYLDES = Soymeal crushing yield coefficient, Spain 
YES = Real per capita income, 1970 peseta, Spain 
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elasticities somewhat offset each other, the approximated soybean crush 
demand elasticity with respect to its crushing marking is 0.33. 
Spain has increased its soybean crush level every year, except in 
1973. The one year lag of soybean crush demand is used to approximate 
Spanish crushing capacity. In 1973, the soybean crushed level dropped 
drastically as the result of the U.S. embargo of soybean exports. The 
dummy variable (DES) for this year is very significant. 
Spanish soymeal demand 
Soymeal is a major high protein meal used in the fast growing poultry 
industry. Soymeal consumption demand (SMUDTES) has an R-square value of 
0.96 and no significant serial correlation (5.54). A per capita income 
variable is used to capture the effect of the poultry market on the 
soymeal demand because poultry price data are not available and poultry 
numbers data are questionable. (The discussion of using an income 
variable to capture the livestock market effect is in Chapter 4.) The 
income variable is the most important variable influencing the soymeal 
demand and its coefficient is positive as expected. The income elasticity 
of soymeal demand, 1.566, implies a rather sensitive response of soymeal 
consumption demand to any change in per capita income. 
The soymeal price coefficient is statistically significant and has a 
correct sign. The estimated demand elasticity (-0.311) is close to the EC 
elasticity. The corn threshold price calculated in Spanish currency is 
used for the corn price effect, because Spain intends to join the EC in 
the near future and has worked with the EC toward common policies. There 
are some corn price policies in Spain. The domestic corn price in Spain 
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is not available for this analysis, therefore the EC corn threshold price 
is used as a proxy. As in the case of the EC, corn price shows a 
substitution relationship with soymeal demand. In this case, however, the 
coefficient is very significant and the cross price elasticity is 0.67. 
The consumption of other high protein meals shows its substitution 
effect on soymeal demand, but it is not of significance. These other 
meals include fish meal, cottonseed meal, and sunflower meal. Their total 
consumption is small compared to soymeal consumption. 
The Japanese Market 
Equations (5.59) to (5.66) describe the Japanese market. Two 
behavioral equations, explaining soybean crush demand and soymeal 
consumption demand, perform well with high R-square values of 0.97. DW 
values are also around 2.0 which indicates no serial correlation problem. 
Japanese soybean crush demand 
The Japanese soybean crush demand is a function of crushing value, 
soybean price, crushing capacity, quantity crushed of other oilseeds, and 
time trend. The log soybean crush demand and log of time variables are 
used to reflect the soybean crushing capacity because actual crushing 
capacity could not be found. The log form of time trend is used to 
capture the fast but declining rate of growth in crushing capacity. These 
two variables are the most significant explanatory variables for Japanese 
soybean crush demand. 
The soybean price coefficient is statistically significant and has 
the correct sign. The import unit value of soybeans into Japan is used to 
Table 5.6 Structural parameter estimates of soybean and soymeal trade 
model, Japan 
(5.59) VALJPTY = 0.792*PSMJPTY+0.178*PS0JP/1000 
(5.60) SBUFEJP = -21688.3+4.87VALJPTY-12.779UVTYSBJP+0.861LA6(SBUFEJP) 
t -2.94 1.26 -2.86 3.11 
679 0.155 -0.276 0.834 
(5.61) SMSPRJP = SBUFEJP*SMYLDJP 
(5.62) SMUDTJP = -45.264-2.265PSMJPTY+0.065C0UDTJP+6.315HPAHCJP 
t -0.33 -1.08 2.93 6.76 
eyg -0.087 0.261 0.842 
(5.63) SBSMNJP = SBUFEJP+SBUHTJP+SBUSOJP+SBCOTJP-SBSPRJP-LAG(SBCOTJP) 
(5.64) SMSMNJP = SMUDTJP+SMC0TJP-SMSPRJP-LA6(SMC0TJP) 
(5.65) UVTYSBJP = 36.7436*S0YPM*EJP/1000+RDBJP 
(5.66) PSMJPTY = S0MPM*EJP/(0.907185*1000)+RDMJP 
185 
DW 
-3.240SDCRJP+5482.129L0GYR 0.98 2.19 
-1.22 2.99 
-0.393 
0.98 1.81 
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Table 5.6 (Continued) 
Endogenous variable definitions 
PSMJPTY = Soymeal price, thousand yen/MT, Japan 
SBSMNJP = Soybean excess demand (imports), TMT, Japan 
SBUFEJP = Soymeal crush demand, TMT, Japan 
SMSMNJP = Soymeal excess demand (imports), TMT, Japan 
SMSPRJP = Soymeal production, TMT, Japan 
SMUDTJP = Soymeal consumption, TMT, Japan 
SOMPM = Soymeal price, Decatur, $/short ton, U.S. 
SOYPM = Soybean average price, #1 yellow, Decatur, $/bu., U.S. 
UVTYSBJP = Unit value of imported soybeans, thousand yen/MT, Japan 
VALJPTY = Soybean crushing value, thousand yen/MT, Japan 
Exogenous variable definitions 
COUDTJP = Corn consumption, TMT, Japan 
EJP = Exchange rate, yen/$, Japan 
HPAPCJP = High protein animal unit, calculated from hog and poultry 
data, Japan 
L06YR = Log of year 
OSDCRJP = Other oilseed crush—cottonseed and rapeseed—in soybean 
equivalent, TMT, Japan 
PSOJP = Soyoil price, yen/MT, Japan 
RDBJP = Soybean world price linkage difference, Japan 
RDMJP = Soymeal world price linkage difference, Japan 
SBCOTJP = Soybean ending stock, TMT, Japan 
SBSPRJP = Soybean production, TMT, Japan 
187 
Table 5.6 (Continued) 
SBUHTJP = Soybean food demand, TMT, Japan 
SBUSOJP = Soybean other uses, TMT, Japan 
SMCOTJP = Soymeal ending stock, TMT, Japan 
SMYLDJP = Soymeal crushing yield coefficient, Japan 
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estimate the soybean price paid by crushers because there is no import 
barrier for soybeans imported into Japan. Also, soybean crush demand is 
price inelastic (-0.28). The coefficient of the crushing value variable 
is not significant, but has a correct sign. The estimated crush demand 
elasticity with respect to the crushing value is 0.155. 
The other oilseed crush demand variable shows some substitution 
effect with soybean crush demand, but its coefficient is not statistically 
significant. The crush level of other oilseeds (including rapeseed and 
cottonseed calculated in terms of soymeal high protein equivalent) has no 
significant influence on the soybean crush demand in Japan. This is 
because the crushing industry has become highly specialized and soybean 
crushing level far exceeds other oilseed crushing levels. 
Japanese soymeal demand 
Soymeal consumption demand in Japan is a function of soymeal price, 
level of corn consumption, and the number of high protein animal units 
which includes only poultry and hogs. The number of high protein animal 
units variable (HPAHCJP) is the most important explanatory variable. The 
levels of corn consumption also influences the Japanese soymeal demand and 
it exhibits a complementary effect with soymeal consumption in contrast to 
the cases of the U.S., EC, and Spain. The soymeal price coefficient has 
the correct sign, but is not very significant. Also, soymeal demand is 
very price inelastic. This finding about Japanese soymeal demand is 
consistent with the result in Williams' study (73). 
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In the preliminary study, the level of other high protein meal was 
considered. Its estimated coefficient has a correct sign but was 
insignificant. 
The Eastern European Market 
For the Eastern European market, soybean crush demand is the only 
behavioral equation. It has a high R-square value of 0.98. The soybean 
crush demand is a function of previous year soymeal domestic demands, 
crushing value, and soybean import price. The lag of soymeal consumption 
demand is the most important explanatory variable for soybean crush 
demand. This is reasonable for a planned economy such as EE. The level 
of soybeans crushed is very responsive to the government's "planned" 
growth in soymeal consumption. However, this was not the case prior to 
1970 as seen in the slope shift of -0.416 for the 1965-1969 period. 
The crush demand also has some economic response to soybean price and 
crushing value. Rotterdam prices are used because of absence of domestic 
price data for this region. The crush demand in fact is very sensitive to 
soybean price and the crushing value. The crush demand elasticities 
(using 1979 data) with respect to soybean price and the crushing value are 
-2.35 and 1.66, respectively. 
The dummy variable for the year 1975 is also very significant. Over 
the period of study (1965-1980), soybean crush demand has increased 
steadily except in 1975 when its crush level stayed pretty much the same 
as 1974's level. 
Table 5.7 Structural parameter estimates of soybean and soymeal trade 
model, the Eastern European Countries and the rest of the world 
(5.67 VALEC8 = 0.792*PMMEC+0.178*P0MEC 
-0.50 11.55 -2.78 1.99 1.76 
1.626 -2.352 1.657 
(5.68) SBUFEE8 
t 
®79 
(5.69) SMSPRE8 
(5.70) SBSMNE8 
(5.71) SMSMNE8 
(5.72) PSMEC = 
(5.73) PMMEC = 
(5.74) MENMROW 
(5.75) SOMNMROW 
(5.76) SOYNMROW 
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DW 
D69E8-0.416(LAG(SMUDTE8)*D69E8)-281.905D75E8 
-1.04 -3.03 
-1.401 
0.98 2.44 
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Table 5.7 (Continued) 
Endogenous variable definitions 
MENMROW = Soybean and soymeal net imports, meal equivalent, TMT, the 
rest of the world 
PMMEC = Soymeal import price, Rotterdam, $/MT 
PSMEC = Soybean import price, Rotterdam, $/MT 
SBSMNE8 = Soybean excess demand (imports), TMT, EE 
SBUFEE8 = Soybean crush demand, TMT, EE 
SMSMNE8 = Soymeal excess demand (imports), TMT, EE 
SMSPRE8 = Soymeal production, TMT, EE 
SOMNMROW = Soymeal net import, TMT, the rest of the world 
SOMPM = Soymeal price, Decatur, $/short ton, U.S. 
SOYNMROW = Soybean net imports, TMT, the rest of the world 
SOYPM = Soybean average price, #1 yellow, Decatur, $/bu., U.S. 
VALEC8 = Soybean crushing value in EC, $/MT 
Exogenous variable definitions 
D69E8 = Dummy variable where D69E8=1 if year is less than or equal 
to 1969, 0 otherwise 
D75E8 = Dummy variable where D75E8=1 if year=1975, 0 otherwise 
EUS = Exchange rate control variable 
MENMROWA = Soybean and soymeal net imports, meal equivalent, TMT, the 
rest of the world 
MPERROW = Actual import ratio of soymeal to soymeal equivalent 
imports, the rest of the world 
POMEC = Soyoil import price, Rotterdam, $/MT 
RDBE8 = Soybean world price linkage difference, EE 
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Table 5.7 (Continued) 
RDME8 = Soymeal world price linkage difference, EE 
SBSPRE8 = Soybean production, TMT, EE 
SBUS0E8 = Soybean other uses, TMT, EE 
SMCOTEB = Soymeal ending stock, TMT, EE 
SMUDTEB = Soymeal consumption, TMT, EE 
SMYLDE8 = Soymeal crushing yield coefficient, EE 
SOMPMA = Soymeal price, Decatur, $/short ton, U.S. 
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Equations (5.72) and (5.73) are price linkage equations for the EE 
using Rotterdam prices (in dollars per metric ton) as proxies. 
Rest of the World Market 
The region of the world not explicitly modeled is aggregated into a 
"rest of world" net import component (5.74 and 5.76). In order to allow 
this residual component to adjust to price changes under alternative 
policies, a soymeal price elasticity of -0.3 was imposed on this meal 
demand (5.74). This elasticity is slightly higher in absolute value than 
to those estimated for other regions, since this includes many lower 
income countries. A control valuable (EUS) was included so that to allow 
for the analyses of U.S. exchange rate impacts. The change in meal demand 
for the rest of the world is assumed to be allocated between meal and bean 
imports according to the actual historical proportions (5.75 and 5.76). 
Validation and Performance of the Model 
Performance of the model can be measured by the validity of its 
estimates, its ability to reproduce the actual data in a dynamic 
simulation, and its stability. In general, this model performs quite 
well. The estimates are reasonable values judging by economic theory, as 
well as comparison to other studies' results. All behavioral equations 
have high predictability and show no indication of serial correlation 
problems as discussed earlier. Given the size of the model (100 
equations), the validity of these estimates is satisfactory. 
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This section is concerned mainly with model performance and 
stability. There are no definite rules for measuring these two 
attributes. The judgment on the performance of any model is subjective. 
However, some statistics are used to assist such judgement. In order to 
measure this model's ability to fit, simulation of the model is run over 
the period studies (1965-1980), given the first year data (1965). The 
simulation result is then compared with the actual data. Statistics* 
measuring the model's fitting performance include residual mean square 
(RMS) error, RMS percent error, and Theil's forecast statistics. 
The RMS error of a variable is defined as follows; 
1 T p 
RMS = - • E (S. - A+)^ 
T t=l t t 
where S^ = simulation estimate of observation in time t 
= actual value of observation in time t 
T = total period in the simulation. 
This statistic measures an average error of the simulated values from 
the actual values. The period by period deviation of the simulation 
variable from its actual time path can be measured by RMS error. RMS 
error can also be expressed as; 
1 T p 
RMS error = - - [(S^ - A^_j) - (A^ - A^_j)] 
The size of RMS error is dependent upon the variable size. To 
eliminate this problem, RMS percent error is often used instead. It is 
defined as; 
196 
1 T [(St-Vi) - (VVl'l^ 
RMS percent error = - • E _L_LJ 
T t=l ^ (V\-l^ 
Theil's statistics are also often used to measure simulation 
performance of a model. There are 3 different components; UM (bias 
error), UR (regression error), and UD (disturbance error). These 
components are derived from the following model; 
At = a + bPt + Ut 
where = t-th observation of the actual level of an 
endogenous variable 
= t-th estimated value of the same endogenous variable 
l)^ = an homoscedastic, mean zero random variable 
If a = 0 and b = 1, then the forecast will be unbiased since 
E(A^) = E(P^). 
The forecast will be biased if it systematically underestimates or 
overestimates its corresponding actual values. This will occur if either 
a 0 or b ^ 1. 
If a = 0 and b =1, the forecast will be both unbiased and efficient, 
in the mean square error sense. The mean square error can be decomposed 
as follows; 
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MSE = 
(A - P)^ + (b-l)s2 + S? 
UM + UR + UD 
2 
where 
1 T _p 
- • z (Pf-P) 
T t=l t 
Thus, if a = 0 and b = 1, then MSE = which is the smallest 
possible MSE. 
Table 5.8 presents RMS errors and RMS percent error, and Table 5.9 
presents Theil's forecast statistics. Most endogenous variables have very 
low RMS percent errors. Out of 79 endogenous variables, 49 variables-
including most price variables—have RMS percent errors less than 0.16 and 
60 variables—including all prices—have RMS percent errors less than 0.3. 
Variables with high RMS percent errors are SBSPRAR, SBAHHAR, SBUFEAR, 
SMSPRAR, SMUDTAR, SMSNXAR, SBSNXAR, SOYCH, SMSMNES, SMSMNJP, SMSNXBR, 
SBSNXBR, and SOYCM. All Argentine variables have high RMS percent errors 
because the soybean-soymeal market did not exist at a substantial level in 
Argentina until late 1970s. The contrast in the magnitude of variables 
during the beginning and the end of the studied periods contributes to 
high simulation errors. All these variables are of very small magnitude, 
thus any small error of prediction creates a high proportional error when 
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Table 5.8 Residual mean square errors of the base simulation 
Statistics of Fit 
Variable RMS Error RMS % Error 
SBSPRAR 53.8085 0.975384 
SBAHHAR 36.0197 0.975384 
SBSPRBR 225.335 0.148703 
SBAHHBR 164.924 0.153499 
SOYSA 2.84269 0.056962 
SOMPM 20.3521 0.170431 
SOMDDT 552.863 0.0420574 
SOOHC 174.932 0.303145 
SOMMXES 766.157 0.191875 
SOOSP 509.664 0.0670630 
SBUFEAR 41.5168 1.29681 
SOYCH 32.03 0.949909 
SOYMX 25.7637 0.0603153 
SOYPF 0.498154 0.130269 
SOYSAE 2.84964 0.0570325 
SOYSC 48.7207 0.0676628 
SOYSPE 83.2006 0.0584314 
SBSMNES 254.938 0.156251 
SMSMNES 213.225 2.39221 
PSWBZ 583.331 0.196348 
SOMSP 1129.84 0.0667969 
SOODDT 352.499 0.0544446 
UVTYSBJP 5.31079 0.107806 
SMSPRJP 48.2596 0.022042 
MARBR 34.4562 0.0832543 
RPMBR 88.129 0.170431 
SBUFEBR 709.17 0.333115 
SMUDTBR 151.596 0.650866 
RPBWBR 74.0724 0.196348 
PMWBZ 0 0 
SBSMNE8 82.3302 0.479758 
SMSMNE8 65.5619 0.0417914 
VAL EC 14.9487 0.095438 
PSMME9 18.8746 0.143504 
PSBME9 16.0135 0.107236 
SBUFEE9 415.905 0.0642545 
SMUDTE9 381.827 0.0606409 
SMSPRE9 332.819 0.0642545 
SMSMNE9 576.669 0.222904 
SBSMNE9 421.714 0.0635416 
®See Tables 5.1-5.7 for variable name definitions. 
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Table 5.8 (Continued) 
Statistics of Fit 
Variable RMS Error RMS % Error 
VALESl 1168 0.095438 
PSMMES 1474.75 0.143504 
PSBMES 1299.36 0.107236 
SBUFEES 254.989 0.156571 
SMUDTES 111.786 0.0928319 
SMSPRES 201.527 0.156571 
SMUDTJP 70.5907 0.0356625 
SBSMNJP 62.5271 0.0172289 
VALJPTY 5.08106 0.0677026 
PSMJPTY 6.41548 0.0882214 
SBUFEJP 62.5271 0.022042 
SOYNMROW 109.634 0.0623839 
RPBARl 61.6621 0.107236 
SMSPRES 65.5619 0.283443 
VALAR 53.4261 0.095438 
SMSMNJP 81.7752 7.44807 
VALEC8 17.768 0.095438 
PMMEC 22.4343 0.143504 
SBUFEE8 82.3302 0.283443 
PSMEC 18.9813 0.107236 
SOOPM 3.46295 0.175322 
RPMAR 67.4571 0.143504 
SOYPM 0.516588 0.123122 
SMSPRAR 32.2176 1.29681 
SOMNMROW 62.2716 0.0623839 
MENMROW 141.987 0.0623839 
SMUDTAR 21.7822 1.14905 
TOTWMM 686.781 0.120448 
TOTWBM 574.503 0.0387252 
SMSNXAR 38.4253 2258202 
SBSNXAR 82.1826 2994910 
SMSNXBR 464.184 0.621853 
SBSNXBR 678.965 1.60763 
VALUSMX 105.222 0.238693 
VALUSBX 319.923 0.12474 
SOYCM 0.162219 2.67808 
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Table 5.9 Theil's forecast error measures 
Relative Decomposition 
Change Bias Regress Disturb Accuracy 
Variabl e® MSE (UM) (UR) (UD) (Ul) 
SBSPRAR 1.44645 0.04 0.77 0.20 0.0008 
SBAHHAR 1.246S1 0.05 0.83 0.11 0.0015 
SBSPRBR 0.0313491 0.15 0.14 0.70 0.0000 
SBAHHBR 0.036414S 0.15 0.43 0.42 0.0000 
SOYSA 0.00377524 0.00 0.39 0.61 0.0012 
SOMPM 0.0381718 0.00 0.00 0.99 0.0014 
SOMDDT 0.00192916 0.01 0.09 0.90 0.0000 
SOOHC 0.0826758 0.00 0.21 0.79 0.0004 
SOMMXES 0.0362895 0.01 0.64 0.35 0.0000 
SOOSP 0.00467613 0.01 0.23 0.76 0.0000 
SBUFEAR 1.82974 0.17 0.64 0.19 0.0034 
SOYCH 0.396409 0.07 0.42 0.51 0.0042 
SOYMX 0.00391843 0.00 0.00 1.00 0.0001 
SOYPF 0.0199192 0.00 0.17 0.83 0.0300 
SOYSAE 0.00378276 0.00 0.38 0.62 0.0012 
SOYSC 0.00483409 0.00 0.35 0.64 0.0001 
SOYSPE 0.0044302 0.00 0.17 0.83 0.0000 
SBSMNES 0.0319301 0.11 0.35 0.54 0.0001 
SMSMNES 6.84599 0.01 0.54 0.44 0.0095 
PSWBZ 0.0752036 0.00 0.33 0.67 0.0001 
SOMSP 0.00470274 0.01 0.27 0.72 0.0000 
SOODDT 0.00315063 0.02 0.40 0.58 0.0000 
UVTYSBJP 0.0129689 0.00 0.04 0.96 0.0019 
SMSPRJP 0.00060608 0.39 0.02 0.58 0.0000 
MARBR 0.00588805 0.00 0.20 0.80 0.0002 
RPMBR 0.0329826 0.00 0.00 1.00 0.0003 
SBUFEBR 0.184601 0.04 0.71 0.25 0.0001 
SMUDTBR 1.40814 0.02 0.46 0.53 0.0011 
RPBWBR 0.04773 0.00 0.27 0.73 0.0006 
SBSMNES 0.36136 0.00 0.18 0.81 0.0016 
SMSMNES 0.00273519 0.05 0.28 0.68 0.0000 
VAL EC 0.0114786 0.01 0.01 0.98 0.0006 
PSMME9 0.0247227 0.00 0.01 0.99 0.0011 
PSBME9 0.0145313 0.00 0.01 0.99 0.0007 
SBUFEE9 0.0048008 0.02 0.08 0.90 0.0000 
SMUDTE9 0.00402723 0.00 0.24 0.76 0.0000 
SMSPRE9 0.00480694 0.02 0.09 0.89 0.0000 
SMSMNE9 0.0477411 0.02 0.51 0.47 0.0001 
SBSMNE9 0.00465691 0.01 0.11 0.88 0.0000 
^See Tables 5.1-5.7 for variable name definitions 
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Table 5.9 (Continued) 
Relative Decomposition 
Change Bias Regress Disturb Accuracy 
Variable^ MSE (UM) (UR) (UD) (Ul) 
VALESl 0.0116531 0.00 0.00 1.00 0.0000 
PSMMES 0.0253597 0.00 0.04 0.96 0.0000 
PSBMES 0.0148664 0.00 0.06 0.94 0.0000 
SBUFEES 0.0312643 0.12 0.35 0.52 0.0001 
SMUDTES 0.0175349 0.05 0.03 0.92 0.0001 
SMSPRES 0.0313619 0.12 0.35 0.52 0.0001 
SMUDTJP 0.00149705 0.00 0.00 0.99 0.0000 
SBSMNJP .000390896 0.39 0.12 0.50 0.0000 
VALJPTY 0.00594589 0.01 0.02 0.98 0.0009 
PSMJPTY 0.00985698 0.00 0.00 1.00 0.0012 
SBUFEJP 0.00060223 0.39 0.03 0.58 0.0000 
SOYNMROW 0.00483449 0.01 0.00 0.99 0.0000 
RPBAR 0.0113914 0.00 0.02 0.98 0.0001 
SMSPRES 0.0826592 0.01 0.45 0.54 0.0006 
VALAR 0.0112259 0.00 0.18 0.82 0.0001 
SMSMNJP 74.0471 0.02 0.91 0.08 0.0457 
VALEC8 0.0123174 0.01 0.04 0.95 0.0005 
PMMEC 0.0266184 0.00 0.00 1.00 0.0009 
SBUFEE8 0.083028 0.01 0.46 0.53 0.0005 
PSMEC 0.0153577 0.00 0.01 0.99 0.0006 
SMSMAR 1.70779 0.21 ' 0.38 0.42 0.0057 
SOOPM 0.0408231 0.01 0.01 0.98 0.0102 
RPMAR 0.0290885 0.00 0.34 0.66 0.0003 
SOYPM 0.019598 0.00 0.00 1.00 0.0276 
SMSPRAR 1.85247 0.17 0.64 0.19 0.0044 
SOMNMROW 0.00887172 0.14 0.42 0.44 0.0001 
MENMROW 0.00549748 0.00 0.01 0.99 0.0000 
SMUDTAR 1.51776 0.02 0.71 0.27 0.0077 
TOTWMM 0.0179473 0.00 ,0.44 . 0.56 0.0000 
TOTWBM 0.0018902 0.03 0.02 0.95 0.0000 
SMSNXAR 1.70779 0.21 0.38 0.42 0.0057 
SBSNXAR 2.03758 0.08 0.55 0.37 0.0008 
SMSNXBR 0.273001 0.03 0.49 0.48 0.0002 
SBSNXBR 2.47674 0.00 0.69 0.31 0.0009 
VALUSMX 0.0575702 0.01 0.19 0.80 0.0003 
VALUSBX 0.0287205 0.00 0.00 1.00 0.0001 
SOY CM 2.10453 0.15 0.07 0.78 3.4766 
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such error is compared to the small actual values. The export and import 
variables carry high RMS error also, because they are excess supplies and 
excess demands. Simulation errors from other domestic variables 
accumulate and are transferred to the export and import variables. 
However, on the whole, the model simulation variables have reasonable low 
RMS percent errors. 
Theil's forecast errors of most simulation variables are from 
disturbance terms rather than from intercept or regression terms. This 
shows that the model performs satisfactory. Table 5.9 presents these 
Theil's forecast errors which have been weighted so that all the three 
components of MSE sum to 1.0. Some variables which have high UR (mostly 
the same variables which have high RMS percent errors mentioned earlier) 
are not crucial variables in this study. Their magnitudes are small. 
The same explanation, as in the case when they have high RMS percent 
error, is also applied here. 
Another measure of model performance is the extent to which turning 
points are correctly simulated. Evidence of this model's turning point 
accuracy can be seen by looking at the key price series. The major 
international prices are the Rotterdam prices of soybeans and soymeal. 
For soybean price, there are only four turning point errors from the 16 
year dynamic simulation, four of these occur in the first nine years of 
the period (Figure 5.1). For soymeal price there is only one turning 
point error (in 1967) for the 16 year period (Figure 5.2). 
The comparison of simulated values and the actual data is very 
satisfactory. The model has good ability of tracing upward and downward 
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Figure 5.1. Comparison of actual and simulated soybean prices 
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Figure 5.2. comparison of actual and simulated soymeal prices 
205 
movements in the data. The estimates are in general close to the actual 
values. In the case where data show extreme fluctuations over time, the 
simulation results tend to be more accurate in the later years than in the 
beginning of the period. 
The model's stability is measured by its response to a one period 
exogenous shock. If the fluctuation response to the shock is decreasing 
as time passes, and the simulation estimates move back to the base 
simulating results again, then the model is stable. The faster the 
adjustment back toward the base simulating results, the more stable is the 
model. This model's stability is tested by the results of a hypothetical 
decrease of soybean yield in the U.S. in 1976. Given this shock, the 
simulation is rerun over the period of 1975 to 1980. The soybean yield 
(SOYSYE) is assumed to be 27.0 bu. per acre instead of the actual yield of 
28.9 bu. per acre in 1975. This yield in 1975 is the realized soybean 
yield for the 1975/76 crop. The expected immediate effects of this 
decrease in soybean yield is a decrease in U.S. production and an increase 
in soybean price in the U.S. Soybean crush demand and soymeal production 
also expected to decrease. Soymeal price would then increase. The 
increase of soybean and soymeal prices in the U.S., which is the most 
important producer, is expected to effect every trading member. However, 
the effects upon crush levels, imports, and exports of both soybeans and 
soymeal depend upon their relative elasticities with respect to prices of 
soybeans and soymeal in each country. The only conclusion one can expect 
from this decrease of the U.S. soybean production is an initial decrease 
in the soymeal consumption levels and soybean and soymeal prices 
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increases. However, the dynamic effects in the following years on all 
these economic variables depend on the relative supply and demand 
responses to the changes in soybean and soymeal prices of all trading 
countries. 
Table 5.10 presents the dynamic simulation results. As expected, the 
decrease of soybean production due to yield decrease in the U.S. in 1976 
causes the soybean price to increase from the base solution by 12.5 
percent in 1976. Both soybean crush and export demands decrease. 
However, the value of soybean exports increases because the percent 
increase of soybean price is higher than the percent decrease in soybean 
exports. This implies that soybean exports of the U.S. is rather price 
inelastic to trading countries. Also, soymeal price increases and soymeal 
demand in the U.S. decreases. Soymeal exports also decrease. 
An increase of soybean world price leads to an increase of soybean 
exports from Brazil and Argentina in 1976, and higher production in the 
following year by all producers. More soybeans are exported in Brazil and 
less are domestically crushed. Soybean price increases in all trading 
countries, with Brazil having the highest percent price increase (17 
percent). Brazilian bean exports increase from the base solution by 2.6 
percent, however, its soymeal exports decrease only by 0.8 percent. This 
implies less soymeal is consumed in Brazil. 
Soybean imports decrease in Spain, Japan, and the EE. The EE's 
soybean imports decrease the most, 60 percent, because their crush demand 
is very elastic with soybean price. It is more elastic with respect to 
soybean price than to the crushing value. Thus, regardless of the higher 
Table 5.10 Dynamic impact of one period decrease of soybean yield in U.S. 
Year 1975 1976 19/7 1978 1979 1980 1981 
U.S. soybean 
production 
(mil.bu.) 
U.S. soybean crush 
(mil.bu.) 
U.S. soybean exports 
(mil.bu.) 
U.S. value of soybean 
exports (mil.$) 
U.S. soybean ending 
stock (mil.bu.) 
U.S. soymeal demand 
(thou, short tons) 
U.S. soymeal export 
(thou, short tons) 
base 
change 
percent change 
base 
change 
percent change 
base 
change 
percent change 
base 
change 
percent change 
base 
change 
percent change 
base 
change 
percent change 
base 
change 
percent change 
1522.12 1297.43 
-98.67 85.53 
-6.4 6.6 
638.97 
1.93 
0.3 
472.01 
-1.36 
0.3 
2901.56 
-2.72 
-0 .1  
201.31 
-0.57 
-0.3 
872.64 
-38.46 
-4.4 
562.31 
-16.07 
-2 .8  
782.48 
25.40 
3.2 
578.47 
1.32 
0 . 2  
3161.45 4579.09 3898.58 
290.99 -218.07 -163.71 
9.2 -4.8 -4.2 
218.89 
-44.72 
-20.4 
12405.1 15754.5 
6.21 -565.52 
0 -3.6 
2951.41 5191.90 
39.64 -357.45 
1.3 -6.9 
79.97 
14.10 
17.6 
13890.2 
303.70 
2 . 2  
4546.76 
290.59 
6.4 
1888.98 1865.19 2122.42 1818.32 
24.80 -24.73 -12.59 3.05 
1.3 -1.3 -0.6 0.2 
985.20 1022.50 1070.69 
13.715 -5.11 -5.26 
1.3 -0.5 -0.49 
691.78 758.03 850.24 
5.38 0.03 -1.24 
0 . 8  0  0 . 1  
4949.10 6333.68 
49.64 76.11 
1 . 0  1 . 2  
209.96 195.21 312.11 
19.80 0.15 -5.94 
9.4 0.1 -1.9 
16999.6 18222.6 18438.0 
215.23 -49.41 -76.94 
1.3 -0.3 -0.4 
6581.03 6191.24 7460.21 
113.25 -72.79 -49.96 
1.7 -1.2 -0.7 
Table 5.10 (Continued) 
Year 1975 1976 
U.S. soybean price 
($/bu.) 
U.S. soymeal price 
{$/short ton) 
Brazilian soybean 
production (TMT) 
Brazilian soybean 
exports (TMT) 
Brazilian soybean 
crush (TMT) 
base 
change 
percent change 
base 
change 
percent change 
base 
change 
percent change 
base 
change 
percent change 
base 
change 
percent chagne 
Brazilian soymeal real base 
price for crusher change 
(1970 cr/MT) percent change 
6.15 
0.01 
0 . 2  
136.35 
-0.24 
-0.2 
9892.0 
0 
0 
2730.4 
5.4 
0 . 2  
6301.6 
-5.4 
-0 .1  
468.47 
-.8 
-0 .2  
5.62 
0.70 
12.05 
141.1 
22.07 
15.6 
11277.0 
0.9 
0 
1926.0 
50.4 
2 .6  
7825.9 
-49.5 
-0.6 
414.71 
64.86 
15.6 
Brazilian soymeal 
export (TMT) 
base 
change 
percent change 
3980.8 4818.9 
-4.2 -38.4 
-0 .1  -0.8 
1977 1978 1979 1980 
7.92 
-0.39 
-4.9 
5.64 
-0.28 
-5.0 
209.00 
-11.85 
-5.7 
143.76 
-8.40 
-5.8 
12631.0 
48.5 
0.4 
9560.9 
23.6 
0.2 
1713.8 
41.9 
2.4 
-259.4 
-6.3 
-2.4 
9646.3 
6.6 
0.1 
9738.3 
29.9 
0.3 
534.33 
-30.30 
-5.7 
336.23 
-19.64 
-5.8 
5932.8 
5.1 
0.1 
6004.8 
23.2 
0.4 
6.53 
0.06 
0.9 
7.45 
0.10 
1.3 
170.81 
1.93 
1.1 
211.88 
3.00 
1.4 
10237.0 
6.1 
0.1 
1470.1 
-13.2 
-0.08 
-967.6 
-12.2 
-1.2 
1466.2 
-11.2 
-0.8 
10447.5 
18.3 
0.2 
12312.9 
-1.9 
-0.01 
607.10 
6.85 
1.1 
867.24 
12.29 
1.4 
6125.6 
14.1 
0.2 
6910.0 
-1.4 
-0.02 
Table 5.10 (Continued) 
Year 1975 1976 
Brazilian soybean real base 406,3 400.5 
price (1970 cr/MT) change 1.3 68.4 
percent change 0.3 17.1 
Argentine soybean base 485.00 800.49 
production (TMT) change 0 0.39 
percent change 0 0.05 
Argentine soybean base 32.72 238.66 
exports (TMT) change 3.31 18.32 
percent change 10.1 7.7 
Argentine soybean real base 1173.26 971.09 
price (1970 pes/MT) change 2.41 101.96 
percent change 0.2 10.4 
Argentine soymeal base 161.93 194.85 
export (TMT) change -2.61 -9.93 
percent change -1.6 -5.1 
EC soybean crush base 8705.0 8467.7 
(TMT) change -8.8 31.4 
percent change -0.1 3.7 
EC soybean imports base 8812.0 8579.7 
(TMT) change -8.8 31.4 
percent change -0.1 0.1 
1977 1978 1979 1980 1981 
419.8 
-33.6 
-8.0 
285.2 
-21.7 
-7.6 
339.8 
7.7 
2.3 
637.9 
13.7 
2 . 2  
1392.45 2748.27 3686.68 3487.48 
22.75 23.29 11.27 -14.34 
1.6 0.8 0.3 -0.4 
712.00 2063.12 
24.74 13.90 
3.5 0.7 
980.26 1317.33 
-47.24 -56.03 
-4.8 -4.3 
2763.27 
7.36 
0.3 
2621.10 
-15.24 
-0 .6  
1058.12 640.34 
9.27 7.69 
0.9 1.2 
177.17 243.77 284.91 259.60 
-3.33 4.97 3.39 0.97 
-1.9 2.0 1.2 0.4 
9005.3 10158.9 10827.3 11448.0 
8.8  1 .6  0 .0  1 .8  
0 . 1  0  0  0  
9185.3 10319.9 10892.3 11857.0 
8.7 -1.6 0.0 1.8 
0 . 1  0  0  0  
ro 
o kO 
Table 5.10 (Continued) 
Year 1975 1976 1977 1978 1979 1980 1981 
EC soy meal imports 
(TMT) 
base 
change 
percent change 
2310.2 
11.3 
0.5 
4082.3 
-451.6 
-11.1 
3924.4 
217.6 
5.3 
5659.2 
144.0 
2.5 
5787.4 
-30.1 
-0.5 
5315.8 
-48.2 
-0.9 
EC soybean price 
(UA/MT) 
base 
change 
percent change 
172.4 
0.4 
0.7 
218.4 
22.9 
10.5 
263.6 
-12.7 
-4.8 
189.0 
-8.0 
4.2 
197.8 
1.7 
0.9 
221.3 
2.7 
1.2 
EC someal price 
(UA/MT) 
base 
change 
percent change 
129.9 
-0.2 
-0.2 
170.4 
21.7 
12.7 
209.7 
-11.4 
-5.4 
151.1 
-7.3 
-4.8 
160.3 
1.5 
0.9 
208.8 
2.4 
1.1 
EC soymeal consumption 
(TMT) 
base 
change 
percent change 
9344.3 
4.23 
0.0 
10856.7 
-426.4 
-3.9 
11130.7 
224.6 
2.0 
13598.5 
142.7 
1.0 
14355.3 
-30.1 
-0.2 
14617.3 
-46.7 
-0.3 
Spanish soybean 
imports (TMT) 
base 
change 
percent change 
1785.0 
-12.9 
-0.7 
1328.2 
-122.8 
-9.2 
1357.5 
12.0 
0.9 
1755.8 
63.1 
3.6 
2125.0 
27.8 
1.3 
3037.6 
-5.4 
0.2 
Spanish soymeal 
consumption (TMT) 
base 
change 
percent change 
1604.53 
0.69 
0 
1827.25 
-71.44 
-3.9 
2073.68 
45.46 
2.2 
2202.27 
27.91 
1.3 
2194.29 
-6.05 
-0.3 
2262.02 
-11.28 
-0.4 
Spanish soymeal 
imports (TMT) 
base 
change 
percent change 
187.46 
10.89 
5.8 
809.17 
25.49 
3.2 
990.64 
35.99 
3.6 
864.24 
-22.23 
-2.6 
431.82 
-28.13 
-6.5 
6.99 
-6.99 
-100.0 
Table 5.10 (Continued) 
1 
Year 1975 1976 1977 19/8 1979 1980 1981 
Japanese soybean 
imports (TMT) 
Japanese soybean 
price (thou.yen/TMT) 
Japanese soymeal 
consumption (TMT) 
Japanese soymeal 
imports (TMT) 
EE soybean imports 
(TMT) 
EE soymeal imports 
(TMT) 
base 
change 
percent change 
base 
change 
percent change 
base 
change 
percent change 
base 
change 
percent change 
base 
change 
percent change 
base 
change 
percent change 
3332.3 
-2.0 
-0 .1  
84.28 
0.13 
0 . 2  
2212.3 
0 . 2  
0 .0  
92.59 
1.72 
1.8 
199.12 
-5.33 
-2.7 
3622.9 
-70.2 
-1.9 
73.32 
7.51 
10.2 
2287.8 
-16.1 
-0.7 
177.82 
37.83 
21.3 
193.63 
-116.20 
-60.0 
2454.86 2853.09 
4.22 92.52 
0.2 3.2 
3598.8 
-28.2 
-0.8 
78.82 
-3.48 
-4.4 
2407.6 
7.1 
0.3 
150.01 
28.87 
19.2 
211.68 
68.87 
32.5 
3042.88 
-54.81 
-1 .8  
4158.8 
-5.8 
-0 .1  
48.63 
-1.99 
-4.1 
2809.0 
4.1 
0 . 1  
444.03 
8.53 
1.9 
651.33 
48.48 
7.4 
3153.32 
-37.92 
-1 .2  
4025.0 
-10.3 
-0 .2  
68.30 
0.57 
0.8 
2978.7 
-1 .2  
-0.04 
386.43 
6.89 
1.8  
712.10 
-11.58 
-1 .6  
3515.09 
9.11 
0.3 
4387.5 
-15.9 
-0.3 
66.91 
0.75 
1 . 1  
3021.5 
-1.5 
-0.04 
326.01 
10.87 
3.2 
757.33 
-17.69 
-2.3 
4123.08 
14.01 
0.3 
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percent increase of soymeal price than soybean price, the crush demand in 
the Eastern European is reduced, and more soymeal is imported instead. 
Fewer soybeans are crushed and less soymeal is consumed in these 
countries. However, soymeal imports increase some, but only by small 
quantities. 
The EC increases their soybean imports and their crush demand in 
order to produce more soymeal for their domestic consumption and decrease 
soymeal imports. This is because soymeal price has increased 
proportionally more than soybean price. The effect of this increase of 
soybean and soymeal prices is a reduction in soymeal consumed in the EC. 
The immediate effects of a reduction of soybean yield in the U.S. 
(thus a reduction of soybean production) agrees with our prior 
expectations for all countries. The highest percent change of all 
variables occurs in the year that the exogenous shock is imposed (i.e., 
1976). The only exceptions are soybean acreage and production where shock 
effects the following year decision because acreage decisions are a one 
year lag process. The percentage change of all variables is decreasing as 
time passes, and all simulated results eventually approach the base 
solutions. Some variables are more stable than others and move faster 
toward their equilibrium levels. Soybean and soymeal prices in all 
regions response strong to the shock, but quickly adjust back to their 
equilibrium again as shown in Table 5.10. The average percentage change 
of all prices in 1976 is over 10 percent, but by 1980 the average 
percentage change is only 1 percent different from the base solution. 
Some other variables which show high response to the shock and fast 
213 
adjustment toward equilibrium include soybean imports of the EE and Spain, 
soymeal imports of the EC and Japan, soybean exports of Argentina. The 
result of this one period shock on the model demonstrates that this model 
responds to the exogenous shock in the expected direction, and it is 
stable since after the shock all variables move back to their equilibriums 
again. 
Over all, this model's performance is satisfactory. All behavioral 
equations have high predictability and indicate no serial correlation 
problems. The relationship among all variables agree with prior economic 
expectations. The dynamic simulation results track their actual data well 
with reasonable low RMS errors. The Theil's statistics indicate that the 
model contains relevant explanatory variables and simulation errors are 
mainly due to disturbances. The model is also stable and can adjust 
itself toward equilibriums after an exogenous shock. 
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CHAPTER 6 
DYNAMIC POLICY SIMULATIONS 
The major objective of constructing any model is to understand the 
interrelationship among the major soybean and soymeal markets so one can 
evaluate the impacts of alternative events or policies on these markets. 
This soybean and soymeal market model allows detailed analysis of 
hypothetical policies imposed on a sector in one region on all other 
sectors in all trading regions. The comparison of the dynamic simulation 
results with and without a given event or policy shows the impact of such 
an event or policy. 
This chapter reports the effects of ten hypothetical policies using 
the estimated model described in Chapter 5 and its base simulation 
results. Each policy is assumed to be introduced in 1975. The dynamic 
simulation with a proper adjustment for the policy of interest, is run 
from 1975 to 1980 and compared to the base. The six year average values 
from the base simulation for key variables are reported in Table 6.1 and 
Table 6.2 (follows simulation 6). The average changes as well as the 
percent changes from the base results are also reported for each policy 
simulation in this table. 
Simulation 1: A 10 Percent per Year Devaluation of the Brazilian Cruzerio 
Overvaluation of the Brazilian cruzerio has been claimed for 
discrimination against Brazil's agricultural exports. During the 1950s 
and 1960s, the overvaluation of the cruzerio was intentional in order to 
Table 6.1 Ten policy impacts as compare to the based estimates (Simulations 1-5) 
Simulation 1 Simulation 2 
Brazilian Argentine 
Average devaluation devaluation 
base A® B*' A® B^ 
U.S. 
Soybean acreage (SOYSAE), mil.acre 
Soybean production (SOYSPE), mil. bu. 
61.78 
1752.4 
-0.152 
-4.29 
-0.25 
-0.24 
-0.112 
-3.24 
-0.18 
-0.18 
Soybean price (SOYPM), $/bu. 
Soymeal price (SOHPH), î/s.ton 
6.55 
168.80 
-0.012 
0.074 
-0.18 
0.04 
-0.007 
0.029 
-0.11 
0.02 
Soybean crush demand (SOYSC), mil. bu. 
Soybean exports (SOVHX), mil.bu. 
Soybean ending stock (SOYCH), mil.bu. 
895.4 
652.1 
203.0 
1.48 
-4.85 
0.34 
0.17 
-0.74 
0.17 
0.79 
-3.36 
0.153 
0.09 
-0.52 
0.08 
Soymeal production (SOMSP), 
thou, short tons 
Soymeal demand (SOHDDT), thou, short tons 
Soymeal exports (SOHMXES), 
thou, short tons 
21391.9 
15951.6 
5487.0 
35.32 
-1.89 
37.21 
0.17 
-0.01 
0.68 
18.80 
-0.73 
19.53 
0.09 
-0.005 
0.36 
Value of soybean export (VALUSBX), mil. $ 
Value of soymeal export (VALUSHX), mil. $ 
4303.9 
944.9 
-40.33 
6.64 
-0.94 
0.70 
-26.29 
3.46 
-0.61 
0.37 
Brazil 
Soybean acreage (SBAHBRE), mil. ha 
Soybean production (SBSPBRE), THT 
7855.7 
12303.1 
77.91 
121.33 
1.0 
0.99 
-0.97 
-1.47 
-0.01 
-0.01 
Soybean nominal price (PSWBZ), cr./mt. 
Soybean real price (RPBWBR), 1970 cr./mt. 
Soymeal real price (RPHWBZ), 1967 cr./mt. 
4081.7 
414.9 
228.7 
680.1 
67.84 
0.0 
16.7 
16.4 
0.0 
-3.4 
-0.60 
0.0 
-0.08 
-0.14 
0.0 
Soybean crushing margin (HARBR), 
1970 cr./mt. 
Soybean crush demand (SBUFEBR), TMT 
Soybean exports (SBSNXBR), TMT 
337.9 
9378.8 
1101.6 
-25.09 
-95.89 
181.74 
-7.4 
-1.02 
16.5 
0.74 
4.03 
-5.22 
0.21 
0.04 
-0.47 
Soymeal demand (SHUDTBR), TMT 
Soymeal exports (SMSHXBR), THT 
1583.4 
5628.8 
0.0 
-74.21 
0.0 
-1.3 
0.0 
3.11 
0.0 
0.06 
®A = average change from the base solution over the period 1975-1980. 
^B = average percent change from the base solution over the period 1975-1980. 
Simulation 3 Simulation 4 Simulation 5 
U.S. revaluation U.S. revaluation Brazil removes 
with all others with importers all export taxes 
A® B'' A® B^ A*' B'' 
-0.926 -1.50 -0.568 
-1. 08 -0.18 -0.29 
-26.24 -1.50 -18.89 
-1. ,08 -4.94 -0.28 
-0.08 -1.22 -0.04 -0. 61 -0.02 -0.31 
-0.006 -0.004 -0.073 -0. 04 0.112 0.07 
6.80 0.76 4.65 0. 52 2.41 0.27 
-28.59 -4.38 -20.64 -3. ,17 -6.10 -0.94 
1.317 0.65 0.832 0. 41 0.69 0.34 
162.14 0.76 110.75 0. 52 57.52 0.27 
0.17 0.001 1.86 0. ,01 -2.91 -0.02 
161.98 2.95 108.89 1. ,98 60.43 1.10 
225.05 -5.23 -161.03 -3. 74 -55.16 -1.28 
29.75 3.15 20.51 2. ,17 10.09 1.07 
69.63 0.89 -6.61 -0. 08 45.97 0.59 
108.73 0.88 -10.06 -0.08 71.37 0.58 
638.09 15.6 -34.97 -0.86 354.7 8.69 
61.73 14.9 -4.98 -1.2 37.79 9.11 
0.0 0.0 0.0 0.0 18.53 8.10 
-19.45 -5.8 4.51 1.3 -38.01 -11.2 
-71.26 -0.76 19.05 0. 20 -193.66 -2.08 
164.24 13.3 -27.82 -2.5 247.57 22.5 
0.0 0.0 0.0 0.0 -30.76 1.94 
-55.17 -0.98 14.72 0. ,26 -120.57 -2.14 
Table 6.1 (Continued) 
Simulation 1 
Brazilian 
Average devaluation 
base A® 8*' 
Argentina 
Soybean 
Soybean 
acreage (SBAHARE), mil. ha 
production (SBSPARE), TMT 
1273.3 
2663.4 
-0.62 
-1.32 
-0.05 
-0.05 
Soymeal 
Soymeal 
price (RPBAR), 1970 peso/mt 
real price (RPHAR), 1970 peso/mt 
1023.4 
822.8 
-1.45 
0.61 
-0.14 
0.07 
Soybean 
Soybean 
crush demand (SBUFEAR), TMT 
exports (SBSNXAR), TMT 
583.9 
1405.2 
3.69 
-4.84 
0.63 
-0.3 
Soymeal 
Soymeal 
demand (SMUDTAR), TMT 
exports (SHSNXAR), TMT 
233.4 
220.4 
-0.03 
2.87 
-0.01 
1.3 
The European Conmunity 
Soybean 
Soymeal 
price (PSBHE9), UA/mt 
price (PSMME9), UA/mt 
210.4 
171.7 
-0.36 
0.06 
-0.17 
0.03 
Soybean 
Soybean 
crush demand (SBUFEE9), TMT 
imports (SBSHNE9). TMT 
9768.7 
9941.0 
12.55 
12.55 
0.13 
0.13 
Soymeal 
Soymeal 
Soymeal 
production (SMSPRB9), TMT 
demand (SMUDTE9), TMT 
imports (SMSMNE9). TMT 
7840.4 
12317.1 
4513.2 
10.07 
-1.22 
-11.29 
0.13 
-0.01 
-0.25 
Spain 
Soybean 
Soymeal 
price (PSBMES), peseta/mt 
price (PSMHES), peseta/mt 
18848.4 
15519.9 
-32.48 
4.53 
-0.17 
0.03 
Soybean 
Soybean 
crush demand (SBUFEES), TMT 
imports (SBSMNES), TMT 
1869.7 
1898.2 
23.82 
23.82 
1.27 
1.25 
Soymeal 
Soymeal 
Soymeal 
production (SHSPRES), TMT 
demand (SMUDTES), TMT 
imports (SMSMNES), TMT 
1432.1 
2027.4 
548.4 
18.88 
-0.20 
-19.08 
1.32 
-0.01 
-3.48 
Simulation 2 Simulation 3 Simulation 4 Simulation 5 
Argentine U.S. revaluation U.S. revaluation Brazil removes 
devaluation with all others with importers all export taxes 
A® B*" A® B*" A® B'' A*" B*' 
38.92 
81.74 
3.06 
3.07 
34.85 
73.21 
2.74 
2.75 
-3.10 
-6.49 
-0.24 
-0.24 
-0.61 
-1.28 
-0.05 
-0.05 
92.78 
71.31 
9.07 
8.67 
84.52 
71.76 
8.26 
8.72 
-6.08 
-0.04 
-0.59 
-0.005 
-1.82 
1.97 
-0.18 
0.24 
-57.33 
121.29 
-9.82 
8.63 
-41.83 
• 97.6 
-7.16 
6.9 
10.73 
-17.11 
1.84 
-1.2 
6.35 
-7.57 
1.08 
-0.5 
-2.99 
-41.18 
-1.3 
-18.7 
-3.01 
-29.28 
-1.3 
-13.3 
0.003 
8.27 
0.0 
3.8 
-0.08 
4.98 
-0.03 
2.3 
-0.21 
0.01 
-0.10 
0.01 
17.18 
14.76 
8.17 
8.60 
17.79 
14.70 
8.46 
8.56 
-0.57 
0.12 
-0.27 
0.07 
6.49 
6.49 
0.07 
0.07 
-6.79 
-6.79 
-0.07 
-0.07 
-26.30 
-26.30 
-0.27 
-0.26 
21.60 
21.60 
0.22 
0.22 
5.20 
-0.33 
-5.53 
0.07 
-0.003 
-0.12 
-5.42 
-289.24 
-283.82 
-0.07 
-2.35 
-6.29 
-21.07 
-288.2 
-267.13 
-0.27 
-2.34 
-5.92 
17.34 
-2.31 
-19.63 
0.22 
-0.02 
-0.43 
-17.36 
2.32 
-0.09 
0.01 
1543.5 
1339.73 
8.19 
8.63 
1597.3 
1335.3 
8.47 
8.60 
-56.97 
2.42 
-0.30 
0.02 
13.26 
13.26 
0.71 
0.70 
-279.13 
-279.15 
-14.93 
-14.71 
-317.61 
-317.62 
-16.99 
-16.73 
38.71 
38.71 
2.07 
2.04 
10.52 
-0.10 
-10.62 
0.73 
-0.005 
-1.94 
-221.3 
-57.62 
163.69 
-15.45 
-2.84 
29.85 
-251.75 
-57.42 
194.35 
-17.58 
-2.83 
35.44 
30.71 
-0.105 
-30.81 
2.14 
-0.01 
-5.62 
Table 6.1 (Continued) 
Japan 
Soybean price (UVTYSBJP), thou.yens/mt 
Soymeal price (PSHJPTY), thou.yens/mt 
Soybean crush demand (SBUFEJP), TMT 
Soymeal imports (SBSMNJP), TMT 
Soymeal production (SHSPRJP), TMT 
Soymeal demand (SHUDTJP), TMT 
Soymeal imports (SHSHNJP), TMT 
The Eastern European Countries 
Soybean crush demand (SBUFEES), TMT 
Soybean imports (SBSHNE8), TMT 
Soymeal production (SHSPRE8), TMT 
Soymeal imports (SHSHNE8), TMT 
Market Share in the World Trade 
U.S. soybean export market share, % 
U.S. soymeal export market share, % 
Brazilian soybean export market share, % 
Brazilian soymeal export market share, Ï 
Argentine soybean export market share, % 
Argentine soymeal export market share, % 
EC soybean import market share, % 
EC soymeal import market share, % 
Spanish soybean import market share, % 
Spanish soymeal import market share, % 
Japanese soybean import market share, % 
Japanese soymeal import market share, % 
Simulation 1 
Brazilian 
Average devaluation 
base A® b'' 
70.03 
94.53 
-0.11 
0.02 
-0.16 
0.02 
3035.2 
3854.2 
4.41 
4.42 
0.15 
0.15 
2343.8 
2619.6 
262.8 
3.42 
-0.05 
-3.46 
0.1 
-0.001 
-1.3 
860.2 
454.2 
4.43 
4.44 
0.51 
0.97 
679.4 
3190.4 
3.52 
-3.52 
0.52 
-0.11 
87.47 
45.35 
-0.83 
0.50 
-0.95 
1.1 
6.30 
52.59 
0.86 
-0.54 
13.7 
-1.03 
6.24 
2.06 
-0.04 
0.04 
-0.64 
1.9 
49.71 
41.13 
-0.05 
0.04 
-0.1 
0.1 
9.28 
5.24 
0.098 
-0.15 
1.1 
-2.9 
19.35 
2.31 
-0.02 
-0.023 
-0.01 
-1.0 
Simulation 2 Simulation 3 Simulation 4 Simulation 5 
Argentine U.S. revaluation U.S. revaluation Brazil removes 
devaluation with all others with importers all export taxes 
A® B'' A® B*' A® B'' A*" B'' 
-0.06 -0.09 5.19 7.41 5, .37 7.67 -0.177 -0.25 
0.006 0.15 4.41 4.67 4, .39 4.64 0.034 0.04 
2.69 0.09 -140.29 -4.62 -147, .82 -4.87 6.01 0.20 
2.69 0.1 -140.29 -3.6 -147 .82 -3.8 6.00 0.2 
2.09 0.1 -108.60 -4.6 -114.4 -4.9 4.65 0.2 
-0.01 0.0 -9.99 -0.4 -9. 95 -0.4 -0.075 -0.003 
-2.10 -0.8 98.61 37.5 104.48 39.8 -4.72 -1.8 
2.43 0.28 -106.65 -12.4 -113.85 -13.2 7.37 0.86 
2.43 0.54 -106.65 -23.48 -113.85 -25.07 7.37 1.62 
1.92 0.28 -84.37 -12.42 -90.06 -13.26 5.84 0.86 
-1.92 -0.06 84.37 2.64 90.08 2.82 -5.84 -0.18 
-0.54 -0.62 -1.54 -1.76 -0. 15 -0.17 -1.11 -1.27 
0.26 0.57 1.15 2.5 0. 42 0.93 0.78 1.72 
-0.03 -0.5 0.89 14.1 0, .04 0.63 1.17 18.6 
0.12 0.23 -0.86 -1.64 0. 47 0.89 -0.84 -1.6 
0.57 9.1 0.65 10.4 0. ,11 1.8 -0.06 -1.0 
-0.39 -18.9 -0.29 -14.1 0. 05 2.4 0.06 2.9 
-0.03 -0.06 1.29 2.6 1. ,37 2.8 -0.07 -0.1 
0.03 0.07 -2.81 -6.8 -2. ,87 -7.0 0.07 0.2 
0.053 0.6 -1.16 -12.5 -1. 33 -14.3 0.15 1.6 
-0.08 -1.5 1.46 27.8 1, .70 32.4 -0.24 -4.6 
-0.01 -0.05 -0.16 -0.82 -0, .13 -0.67 -0.037 -0.19 
•0.014 -0.61 0.849 36.7 0. ,88 38.1 -0.027 -1.17 
Table 6.1 (Continued) 
Simulation 1 Simulation 2 Simulation 3 Simulation 4 Simulation 5 
Brazilian Argentine U.S. revaluation U.S. revaluation Brazil removes 
Average devaluation devaluation with all others with importers all export taxes 
base A® b'' A® b'' A® B*" A® B*' a'' b'' 
EE soybean import market share, % 2.11 0.018 0.85 0.01 0.47 -0.498 -23.6 -0.53 -25.1 0.03 1.42 
EE soymeal import market share, % 29.95 0.069 0.23 0.033 0.11 0.625 2.09 0.515 1.72 0.10 0.33 
The rest of the world soybean imports. TMT 2900.5 -0.29 -0.01 -0.337 -0.01 -1.481 -0.05 -1.068 -0.03 0.236 0.01 
The rest of the world soymeal imports. TMT 2229.6 -0.245 -0.01 -0.195 -0.01 -0.282 -0.01 0.004 0.0 0.482 0.02 
Total world soybean traded, TMT 20255.1 44.93 0.22 36.0 0.18 -534.35 -2.64 -606.64 -3.0 74.17 0.37 
Total world soymeal traded, TMT 10827.0 -37.58 -0.35 -20.54 -0.19 62.54 0.58 121.77 1.12 -60.78 -0.56 
Total world trade In soymeal 
equivalent, TMT 26869.0 -1.99 -0.01 8.0 0.03 -360.7 -1.34 -358.7 -1.33 -2.04 -0.01 
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exploit the importers' inelastic demands for coffee and earn more foreign 
exchange from coffee exports. However, after the late 1960s, this was no 
longer the reason for overvaluation of the cruzerio. The recent cause has 
been extremely high inflation in Brazil. It is believed that devaluation 
of the cruzerio to keep its value more in line with the real market value 
in relation to other currencies will benefit Brazilian exports. To study 
the effect of devaluation on the soybean and soymeal market. A 10 percent 
devaluation of the cruzerio is assumed. 
A 10 percent additional devaluation of cruzerio effects mainly 
Brazilian sectors, especially the soybean trade sector. Devaluation makes 
Brazilian soybeans become cheaper in terms of other currencies. The 
export demand for Brazilian soybeans increases by 16.5 percent equal to 
181 TMT. This increase in demand for soybeans causes the Brazilian 
domestic soybean price to increase at an average over five years of over 
16 percent. Soybeans are more expensive for domestic uses and an increase 
of soybean price reduces the domestic crushing margin on an average of 7 
percent. It is assumed that soymeal price continues to be government 
regulated and thus exogenous to the model. Despite a 7 percent reduction 
in crushing margin, crushed soybean demand is reduced by only one percent 
because it is inelastic with respect to crushing maring. This one percent 
reduction of soybean crush makes a one percent reduction in soymeal 
production and therefore a one percent reduction of soymeal export. The 
reduction of meal export is 74.2 TMT. The increase of soybean price also 
encourage an increase in soybean acreage and production. There would be a 
one percent increase in soybean production equal to 121 TMT per year. 
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The effect of this 10 percent devaluation of the cruzerio on other 
countries are minor; however, the directional changes are as expected. 
Soybean price decreases in all trading countries, but only by a small 
amount (less than one percent). Soybean exports are down an average of 
132 TMT (4.9 mil.bu.) per year for the U.S. and 4.8 TMT per year for 
Argentina. In all importing countries, soybean imports increase at the 
most by only one percent. 
The initial effect of the soymeal export decrease from Brazil in 1975 
causes the soymeal price to go up everywhere else. This increases 
crushing demand in every country and more soymeal is produced. Soymeal 
prices are then decreased in the following year and more soymeal is 
demanded. Increases in soymeal consumptions push up soymeal prices again. 
The simulation shows this cycle of soymeal price and demand movements over 
the six year period. On the average, the devaluation causes no 
significant change in soymeal price or consumption. The decrease in world 
soymeal trade has been approximately offset by an increase of soybean 
exports. 
The cruzerio's devaluation mainly effects the Brazilian sector and 
has relatively small effect on other countries and the level of world 
trade. The major effects are 16 percent increases of domestic soybean 
price and soybean exports. There is no change in soymeal price because it 
is a government set price; therefore, there is no change in soymeal 
consumption in Brazil. An increase in soybean price encourages more 
soybean production and discourages domestic crush demand. There is a 
significant increase in Brazil's share of soybean trade. The fact that 
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the major price impacts occur in the devaluing country is consistent with 
the fact that Brazil has a small market share and thus faces a fairly 
elastic export market. 
Simulation 2: A 10 Percent per Year Devaluation of the Argentine Peso 
Argentina has experienced a high inflation rate and its currency is 
frequently overvalued despite regular devaluation. As in the Brazilian 
case, the overvalued currency penalizes Argentina exports. Since the late 
1970s, Argentina has showed a remarkable rate of increase in her soybean 
production and exports. Within a few years during the late 1970s, 
Argentina has become the second largest soybean exporter. It is then 
interesting to see the effect of this overvalued peso upon her soybean and 
soymeal market. A 10 percent devaluation per year of peso is assumed for 
this purpose. 
The result of the devaluation is similar to the Brazilian case, i.e., 
the devaluation effect is mainly on the Argentine sector. Soybean and 
soymeal prices in pesos have increased by 9 and 8.7 percents, 
respectively, a little less than the percentage devaluation. The higher 
percentage increase in soybean price compared with soymeal price makes 
crushing less profitable; therefore, domestic crush demand decreases 10 
percent. Soybean acreage and production increase by 3 percent because of 
the higher soybean price. There is an average of 81.7 TMT more soybean 
production per year. The devaluation makes the Argentine soybean exports 
cheaper in terms of other currencies and their import demands of soybeans 
increase. Argentine soybean exports increase by 8 percent or an average 
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of 121 TMT more per year. The decrease of domestic crush demand reduces 
the soymeal production and therefore the Argentine soymeal export. 
However, Argentina has only a small market for soymeal export, and thus is 
not significantly effected. 
Domestic consumption of soymeal is quite inelastic with respect to 
price, falling only 1.3 percent despite the price increase of 8.6 percent. 
The increase of soybean exports due to the devaluation causes the 
Argentine soybean trade share to increase by 9 percent of the original 
share. Argentine increases her export share of soybeans to 6.8 percent of 
world soybean trade. 
The Argentine devaluation effects other countries the same way as the 
Brazilian devaluation; however, the magnitude of change is much smaller 
because Argentina has a smaller world market share than Brazil. 
Simulation 3: A 10 Percent per Year Revaluation of the U.S. Dollar 
Since 1972, the U.S. dollar had lost its value in terms of other 
currencies. This was believed to benefit U.S. exports including soybeans 
and soymeal, and partly explain the strong growth increase in exports. 
There is concern that the strengthening of the dollar value in the 1980s 
may reduce the value of U.S. exports. This scenario studies the effect of 
the 10 percent U.S. revaluation against all trading countries. 
A 10 percent per year revaluation of dollar makes all U.S. exports 
more expensive in terms of other currencies. The U.S. export supplies of 
soybeans and soymeal shift to the left. The six-year average percentage 
price increases of soybeans in the other countries are between 7.4 to 8.2 
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percent. The only exception is the Brazilian soybeans where the average 
real price increase is as high as 15 percent per year. The average 
percentage price increases of soymeal in the other countries are between 
4.7 percent in Japan to 8.7 percent in Argentina. The price increases 
discourage import demand, however the magnitude of the import decreases 
depend upon each country's price elasticity of demand. 
The increases of soybean and soymeal prices in the other countries 
reduce import demand from the U.S. Soybean exports drop by 4.4 percent or 
28.6 mil. bu. per year. A decrease of soybean export demand causes the 
U.S. price to decrease by only 1.2 percent. The U.S. crush demand 
increases 6.8 mil. bu. per year. This is only a 0.76 percent change from 
the base solution. There is also a small increase in soybean stock demand 
of 1.3 mil. bu. per year. This reduction of domestic soybean price 
results in an average of 1.5 percent reduction in soybean production or 26 
mil. bu. per year. 
The U.S. revaluation nevertheless does not effect the U.S. soymeal 
price. In fact, U.S. soymeal export increase nearly 3 percent per year. 
This is because all importing countries reduce their soybean imports and 
partly replace their domestic soybean crush with soymeal imports. 
Overall, the revaluation of the U.S. Dollar costs the U.S. an average 
soymeal equivalent export of 469.3 TMT per year or export value of 195.3 
mil. dollars per year. 
The revaluation of the dollar is beneficial to Brazil and Argentina. 
Their soybean exports increase by 13 percent per year and 7 percent per 
year, respectively. A 15 percent increase in the domestic Brazilian 
224 
soybean price causes the crushing margin to fall by 6 percent. However, 
soybean crush demand drops insignificantly because of its insensitivity to 
soybean price. There is no significant change in the Brazilian soymeal 
sector. Argentina, whose soybeans are primarily for exports, has less 
soybeans available for crushing and her soybean crushing level is reduced 
on an average of 7 percent per year. The soybean price increase 
encourages more production by 73 TMT more per year or an increase of 3 
percent. Argentine soymeal export drops 29 TMT per year or 13 percent of 
the original export level. 
An 8 percent increase of the EC prices (soybean and soymeal prices) 
reduce soymeal use by 2 percent per year or 289 TMT. The reduction of 
soymeal use is mainly realized by reducing soymeal import. The same 
percentage increase of soybean and soymeal prices in Spain, however, have 
a little different effect. Soybean imports and crush demand decrease 
significantly, an average of 15 percent or 279 TMT per year. A 
significant drop of Spanish soymeal production and only a 3 percent 
decrease in soymeal demand, lead to a 164 TMT increase in soymeal import 
per year. This is a significant increase in the Spanish soymeal import 
pattern of 30 percent per year. 
Japanese soybean imports and crush demand decrease by 140 TMT per 
year or about 4 percent from the base estimates. A reduction of soymeal 
production is substituted by soymeal imports of 99 TMT per year. This is -
a 37.5 percent increase in Japanese soymeal imports. A 5 percent increase 
of soymeal price reduces soymeal consumption by 10 TMT per year (a 0.4 
percent decrease). 
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The EE reduce their soybean imports for crush demand sharply by 107 
TMT or 24 percent per year. Their soymeal import increases by 84 TMT to 
replace this reduction of domestic meal production. 
The 10 percent revaluation of the dollar per year alters the soybean 
and soymeal trading pattern. Traditional importing countries reduce their 
total soymeal consumption and replace some of their reduction of soybean 
imports by soymeal imports. The total world trade falls by 360.7 TMT in 
soymeal equivalent or 1.3 percent per year. There is a 1.5 percent 
reduction in the U.S. soybean export market share. Brazil increases her 
soybean export share to 7.19 percent and Argentina to 6.9 percent. The 
U.S. soymeal export share increases by one percent, mostly at the expense 
of Brazilian soymeal export share. An interesting and important 
implication of this and the next impact analysis is that the U.S. faces an 
inelastic foreign demand for soybeans and soymeal. The evidence appears 
in the relative price effects. In contrast to the Brazil and Argentina 
devaluation, this time the largest price effects occurred in foreign 
market and the smallest in the U.S. This is consistent with an exporter 
which faces an inelastic export demand. 
Simulation 4: A 10 Percent per Year Revaluation of the U.S. 
Dollar against the Importing Regions 
Assuming that Brazil and Argentina peg their currencies to the U.S. 
dollar, the effect of a 10 percent revaluation of the dollar is 
reevaluated in simulation 4. All the changes in the U.S. market are the 
same directions as in the previous situation, but in general the changes 
are of smaller magnitudes. This is because some of the revaluation 
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effects are shared by Brazil and Argentina. Pegging their currencies with 
the U.S. dollars will have the effect as if they revalue their currencies 
with all importing currencies when the dollar is revalued. 
Revaluation of exporting countries makes all exports more expensive 
in terms of importing currencies. Soybean prices in all importing 
countries increase by about the same percent as the previous case, i.e., 8 
percent. Soybean imports decrease in all regions with the highest 
decrease of 318 TMT or 17 percent in Spain. The total world soybean trade 
falls by 3 percent, equivalent tô'606 TMT. The U.S. has the highest 
percentage decrease of bean exports, of 3.17 percent. This is equal to 
20.6 mil. bu. (or 561.7 TMT) per year decrease of U.S. soybean exports. 
The value of U.S. bean exports decreases by 161 million dollars per year. 
Brazilian and Argentine soybean exports decrease by 2.5 and 1.2 percents 
per year respectively. 
The reduction of soybean export demands reduce domestic bean prices 
in all three exporting countries. The domestic price decreases are, 
however, very small. Brazilian soybean price decreases the most, 1.2 
percent, while U.S. and Argentine bean prices decrease less than one 
percent. There are small annual increases in soybean crush demand from 
1.84 percent in Argentina to 0.2 percent in Brazil. The decrease of 
soybean price results in a reduction of domestic soybean production of one 
percent per year or 19 mil. bu. in the U.S. 
The EC has soybean and soymeal price increases of 8 percent. The 
soybean crush demand which is the import demand is inelastic to soybean 
price and soybean crush demand decreases only 0.3 percent per year or 26 
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TMT. The 8 percent increase of soymeal price reduces domestic soymeal 
consumption by 2 percent or 289 TMT per year and results in a decrease of 
soymeal import of 267 TMT per year. 
Spain, Japan, and the EE respond to the revaluation similarly. The 
revaluation of exporting currencies increase soybean and soymeal prices in 
terms of their currencies. Their soybean imports and soybean crush demand 
fall. The EE crush demand is very sensitive to soybean price, falling 25 
percent. Spanish and Japanese crush demand for soybeans which are mainly 
from imported beans, falls 17 and 5 percent per year respectively. Their 
domestic soymeal demands, however, are less sensitive to soymeal price 
increases and fall very little. Domestic soymeal consumption then 
substitutes imported soymeal for domestically produced soymeal in these 
countries. Spain and Japan normally are soybean importing countries, the 
high percentage increase of their soymeal imports, over 35 percent per 
year, is only equal to 194 TMT in Spain and 105 TMT in Japan. 
The following conclusions may be drawn. Revaluation of the U.S. 
dollar results in a reduction of soybean exports and imports, but 
increases of soymeal exports and imports. There is an average annual 
soybean and soymeal price increase of 8 percent in importing countries. 
The world soybean trade falls 3 percent or 607 TMT per year of which 562 
TMT is the U.S. bean export reduction. Soymeal world trade increases by 
1.12 percent per year or 122 TMT of which 99 TMT (109 thousand short tons) 
from the U.S. Soymeal consumption decreases in all importing countries. 
Spain, Japan, and the EE replace some of their domestic soymeal by 
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imports. The revaluation causes a net world trade reduction of 359 TMT 
per year in soymeal equivalent (1.33 percent). 
The U.S. export value of soybean and soymeal drops by an average of 
140.52 million dollars per year because of her 10 percent revaluation. 
This is 55 million dollars less than simulation 3 case because the loss is 
shared by Brazil and Argentina who peg their currencies with the U.S. 
dollars. The decrease in the total U.S. value of soybean and soymeal 
exports differ by one percent between simulations 3 and 4. The 
revaluation of the U.S. alone in the previous case penalizes U.S. exports 
and benefits Brazil and Argentina who gain a slightly larger market share 
from the U.S. 
Simulation 5: Removal of Brazilian Export Taxes on Soybeans and Soymeal 
Brazil has exercised a discriminatory export tax policy against 
soybean exports which favors soymeal exports. Such a policy imposes a 
higher export tax rate on soybeans than on soymeal exports. The policy 
intends to promote the domestic soybean crushing industry and export of 
soymeal rather than exports of soybeans, as to earn more profit in turn of 
value added. In the past, soybean exports were subject to tax rate as 
much as 8 percent higher than that for soymeal. 
Other trading countries protest against such policies as discussed in 
Chapter 2. This has put pressure upon the Brazilian government to remove 
this unequal export tax from soybeans and soymeal. Many observers expect 
this to happen in the near future. 
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This simulation assumes that the 1975-1980 market structure continues 
in the 1890s and studies the effect of removing export taxes in Brazil. 
The average export tax of 10 percent for soybeans and 6 percent for 
soymeal are removed. These were the average tax rates in the past. The 
domestic soymeal price is assumed to be endogenous and is linked to the 
world price. 
As expected, removal of export taxes on soybeans and soymeal affects 
the Brazilian market the most. Without a preference tax on soymeal, the 
two products compete on more equal ground for export markets. Removal of 
the export tax on soybeans which was nearly twice the export tax of 
soymeal, initially makes soybean exports from Brazil become cheaper. The 
exports of Brazilian soybeans increase substantially, by 248 TMT per year 
on the average. This is a 22.5 percent increase of soybean exports. 
Increase of soybean export demand raises the domestic soybean price in 
Brazil by 9 percent. This encourages an increase in soybean production by 
71 TMT per year. The average increase of soybean acreage and production 
is 0.59 percent per year. Elimination of subsidy in terms of export tax 
preference on soymeal reduces the crushing margin by 11 percent. The 
crushing industry, which depends primarily on the soymeal export market, 
reduces its soybean crush by 196 TMT per year or 2 percent. The soybean 
crush demand is rather inelastic with respect to crushing maring, the 
estimated elasticity is only 0.12. There is an average 2 percent 
reduction in soymeal production equivalent to 155 TMT per year. Less 
soymeal available raises the domestic soymeal price by 8 percent and 
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reduces domestic soymeal demand by 2 percent or 31 TMT per year. Soymeal 
export is down an average 121 TMT per year. 
Increased soybean exports from Brazil cause soybean prices to decline 
in all other trading countries; and decreased soymeal exports from Brazil 
raise soymeal prices in all other trading regions. The direction of 
changes due to the removal of Brazilian export taxes in the U.S. and 
Argentina are similar. The magnitude of changes is very small. The U.S. 
soybean price only decreases by 2 cents per bu. or 0.3 percent and the 
soymeal price increases by an even small amount, 0.07 percent or 10(t per 
short ton. The price changes in Argentina are a little more than the 
U.S.'s changes, but still insignificant. Soybean real price decreases by 
0.18 percent and soymeal real price increases by 0.24 percent in 
Argentina. 
In the U.S., soybean crush demand increases by 2.41 mil. bu. per year 
which leads to an increase in soymeal production of 57.52 thousand short 
tons per year. A decrease in soybean price of 0.3 percent reduces U.S. 
soybean production by only 0.28 percent or 5 mil. bu. per year. U.S. bean 
exports also fall by one percent or 6 mil. bu. Soymeal exports however 
increase by 1.1 percent or 60.43 thousand short tons per year. The 
effects on the U.S. of removing export taxes in Brazil are a decrease of 
soybean exports, an increase of soymeal export, and a decrease net export 
earnings from the two products of 45.07 million dollars per year or about 
one percent of normal earnings. 
In Argentina, soybean crush increases 6.35 TMT per year producing an 
additional of 5 TMT of soymeal which are mostly exported. Soybean exports 
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decrease because of the increase in soybean crush. There is an 
insignificant change in soybean production. 
The direction of changes in all importing countries are the same and 
all changes are very small. Soybean price decreases some and leads to 
some increase in soybean imports and crush demands. Soymeal imports 
decline and are replaced by domestically produced soymeal. Small 
increases of soymeal price reduce domestic demand slightly. 
The major effects of the Brazilian export tax removal would be on the 
Brazilian sectors. Both soybean and soymeal prices would increase in 
Brazil. The removal of soymeal to soybean tax preference makes soymeal 
export and soybean crushing less profitable. There would be a reduction 
of soymeal export and soybean crush demand, and an increase in soybean 
exports. Brazilian soybean export share increase to 7.47 percent. This 
is an increase of 19 percent from its base. Its soymeal trade share drops 
only 1.6 percent, leaving the share at 51.75 percent of world soymeal 
exports. There is an average of 74 TMT per year increase in soybean trade 
and 60.78 TMT decrease in soymeal trade. The net trade change is only 2 
TMT in soymeal equivalent or 0.01 percent. This Brazilian tax policy does 
not have any large impacts in other countries. Soybean price decreases 
some and soymeal price increases a little in the other countries. There 
are some decreases of soybean exports and increases of soymeal exports in 
the U.S. and Argentina. In the importing countries, there would be more 
soybean imports and less soymeal imports which are replaced by domestic 
soymeal. 
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Simulation 6: The EC Imposes a 20 Percent Import 
Tariff on Soybean Imports 
The EC as a region is the world's largest soybean importer. 
Recently, there has been concern that the EC might impose an import tariff 
on soybeans to reduced soymeal competitiveness with internally produced 
feedstuffs. Assuming that structure of soybean and soymeal market 
continues in the 1980s similar to the structure in 1975-1980, the effect 
of such a policy is evaluated by imposing a hypothetical 20 percent import 
tariff on soybeans. 
A 20 percent import tariff on soybeans discriminates against soybeans 
and favors soymeal imports (Table 6.2). The EC's soybean price increases 
as expected in Chapter 3 by nearly the same percent as the tariff, i.e., 
19.52 percent. There would be a 10 percent reduction of soybean imports 
per year, equivalent to an annual average of 1020 TMT per year. This 
decreases soymeal production by 819 TMT. Soymeal price would then 
increase by 2 percent to 175 unit of account (UA) per metric ton. Soymeal 
consumption in the EC which is quite inelastic with respect to its price 
will decrease only a little, 78 TMT or 0.6 percent per year. More soymeal 
would be imported to meet this domestic demand, an estimated average of 
740 TMT per year. This is an increase of 16 percent per year of soymeal 
import. 
A significant reduction of soybean import demand from the EC shifts 
the world excess demand for soybeans to the left. This results in soybean 
price decreases everywhere else. Soybean exports decrease in every 
country. The U.S. has the highest soybean export decrease of 622 TMT 
Table 5.2 Ten policy impacts as compare to the based estimates (Simulations 6-10) 
Simulation 6 Simulation 7 
Soybean import Soymeal import 
Average tariff in EC tariff in EC 
base A® B*" A® b'' 
U.S. 
Soybean acreage (SOYSAE), mil.acre 
Soybean production (SOYSPE), mil. bu. 
61.78 
1752.4 
-0.43 
-12.285 
-0.70 
-0.70 
-0.30 
-8.353 
-0.49 
-0.48 
Soybean price (SOYPM), $/bu. 
Soymeal price (SOMPM), $/s.ton 
6.55 
168.80 
-0.027 
4.61 
-0.41 
2.73 
-0.022 
-9.24 
-0.34 
-5.47 
Soybean crush demand (SOYSC), mil. bu. 
Soybean exports (SOYHX), mil.bu. 
Soybean ending stock (SOYCH), mil.bu. 
895.4 
652.1 
203.0 
12.53 
-22.87 
0.493 
1.40 
-3.51 
0.24 
-16.98 
9.80 
0.428 
-1.90 
1.50 
0.21 
Soymeal production (SOHSP), 
thou, short tons 
Soymeal demand (SOHDDT), thou, short tons 
Soymeal exports (SOHHXES), 
thou, short tons 
21391.9 
15951.6 
5487.0 
298.93 
-118.19 
417.12 
1.40 
-0.74 
7.60 
-405.15 
237.22 
-642.36 
-1.89 
1.49 
-11.71 
Value of soybean export (VALUSBX), mil. $ 
Value of soymeal export (VALUSHX), mil. $ 
4303.9 
944.9 
-166.51 
101.85 
-3.87 
10.78 
52.66 
-156.56 
1.22 
-16.57 
Brazil 
Soybean acreage (SBAHBRE), mil. ha 
Soybean production (SBSPBRE), THT 
7855.7 
12303.1 
-4.08 
-6.13 
-0.05 
-0.05 
-3.22 
-4.98 
-0.04 
-0.04 
Soybean nominal price (PSWBZ), cr./mt. 
Soybean real price (RPBWBR), 1970 cr./mt. 
Soymeal real price (RPMWBZ), 1967 cr./mt. 
4081.7 
414.9 
228.7 
-18.11 
-2.86 
0.0 
-0.44 
-0.69 
0.0 
-21.58 
-2.71 
0.0 
-0.53 
-0.65 
0.0 
Soybean crushing margin (HARBR), 
1970 cr./mt. 
Soybean crush demand (SBUFEBR), THT 
Soybean exports (SBSNXBR), THT 
337.9 
9378.8 
1101.6 
14.29 
77.41 
-82.81 
4.2 
0.82 
-7.5 
-20.80 
-122.13 
117.83 
-6.2 
-1.3 
10.7 
Soymeal demand (SHUDTBR), THT 
Soymeal exports (SHSNXBR), THT 
1583.4 
5628.8 
0.0 
59.82 
0.0 
1.06 
0.0 
-94.38 
0.0 
-1.68 
®A = average change from the base solution over the period 1975-1980. 
''b = average percent change from the base solution over the period 1975-1980. 
Simulation 8 
Import tariff 
in EC 
A= B" 
Simulation 9 
Corn threshold 
price in EC 
A= B" 
Simulation 10 
EE increase 
soymeal demand 
-0.74 
-1. 20 -0.084 -0.14 0.62 1.00 
-20.92 
-1 .19 -2.37 -0.14 17.64 1.01 
-0.048 -0, .73 -0.005 -0.08 0.038 0.58 
-4.89 
-2. 90 -0.595 -0.35 3.117 1.85 
-4.89 -0. 55 -0.69 -0.08 2.40 0.27 
-12.86 
-1. ,97 -1.35 -0.21 12.68 1.94 
0.928 0. 46 0.080 0.04 -0.63 -0.31 
-116.79 -0. 55 -16.46 -0.08 57.30 0.27 
125.20 0, .78 15.26 0.10 -79.87 -0.50 
-241.99 -4. 41 -31.72 -0.58 137.17 2.50 
-112.60 
-2. 62 -11.67 -0.27 104.9 2.44 
-65.91 -6. 98 -8.29 -0.88 37.52 3.97 
-7.38 -0.09 -0.82 -0.01 6.18 0.08 
-11.22 -0.09 -1.25 -0.01 9.49 0.08 
-39.79 -0. 97 -2.99 -0.07 23.27 0.57 
-5.61 -1, .35 -0.56 -0.13 4.26 1.03 
0.0 0.0 0.0 0.0 0.0 0.0 
-7.07 -2.1 -0.93 -0.28 3.77 1.1 
-47.73 -0 .  ,51 -6.55 -0.07 30.59 0.33 
37.94 3.4 5.41 0.5 -22.02 -2.0 
0.0 0.0 0.0 0.0 0.0 0.0 
-36.88 -0, .66 -5.06 -0.09 23.65 0.42 
Table 6.2 (Continued) 
Average 
base 
Simulation 6 
Soybean import 
tariff in EC 
A® B" 
Simulation 7 
Soymeal import 
tariff in EC 
A® B" 
Simulation 8 
Import tariff 
in EC 
A^ Bb 
Simulation 9 
Corn threshold 
price in EC 
A® B" 
Simulation 10 
EE increase 
soymeal demand 
A** 
Argentina 
Soybean 
Soybean 
acreage (SBAHARE), mil. ha 
production (SBSPARE), THT 
1273.3 
2663.4 
-2.0 
-4.22 
-0.16 
-0.16 
-1.4 
-2.89 
-0.11 
-0.11 
-3.44 
-7.21 
-0.27 
-0.27 
-0.42 
-0.89 
-0.03 
-0.03 
3.25 
6.78 
0.26 
0.25 
Soyineal 
Soymeal 
price (RPBAR), 1970 peso/mt 
real price (RPHAR), 1970 peso/mt 
1023.4 
822.8 
-3.86 
19.53 
-0.38 
2.37 
-2.80 
-38.92 
-0.27 
-4.73 
-6.74 
-20.44 
-0.66 
-2.48 
-0.80 
-2.71 
-0.08 
-0.33 
6.22 
14.93 
0.61 
1.81 
Soybean 
Soybean 
crush demand (SBUFEAR), THT 
exports (SBSNXAR), THT 
583.9 
1405.2 
37.15 
-41.14 
6.36 
-2.9 
-55.63 
52.57 
-9.53 
3.7 
-19.88 
12.75 
-3.40 
0.9 
-2.87 
2.01 
-0.49 
0.1 
12.82 
-6.34 
2.2 
-0.5 
Soymeal 
Soymeal 
demand (SHUDTAR), THT 
exports (SHSNXAR), THT 
233.4 
220.4 
-0.82 
29.43 
-0.4 
13.4 
1.63 
-44.49 
0.7 
-20.2 
0.86 
-16.17 
0.4 
-7.3 
0.11 
-2.32 
0.05 
-1.1 
-0.63 
10.48 
-0.3 
4.8 
The European Conmunity 
Soybean 
Soymeal 
price (PSBHE9), UA/mt 
price (PSHHE9), UA/mt 
210.4 
171.7 
41.08 
4.00 
19.52 
2.33 
-0.63 
24.55 
-0.30 
14.30 
40.29 
29.10 
19.15 
16.95 
-0.16 
-0.54 
-0.08 
-0.31 
1.155 
2.79 
0.55 
1.62 
Soybean 
Soybean 
crush demand (SBUFEE9), THT 
imports (SBSMHE9), TMT 
9768.7 
9941.0 
-1020.3 
-1020.3 
-10.44 
-10.26 
803.42 
803.42 
8.22 
8.08 
-195.78 
-195.78 
-2.00 
-2.00 
-13.79 
-13.79 
-0.14 
-0.14 
63.34 
63.34 
0.65 
0.64 
Soymeal 
Soymeal 
Soymeal 
production (SHSPRB9), THT 
demand (SHUDTE9), THT 
imports (SHSHNE9), THT 
7840.4 
12317.1 
4513.2 
-818.72 
-78.41 
740.28 
-10.44 
-0.64 
16.40 
644.75 
-481.23 
-1125.98 
8.22 
-3.91 
-24.95 
-156.99 
-570.34 
-413.37 
-2.00 
-4.63 
-9.16 
-11.06 
-66.37 
-55.31 
-0.14 
-0.54 
-1.23 
50.82 
-54.73 
-105.55 
0.65 
-0.44 
-2.34 
Spain 
Soybean 
Soymeal 
price (PSBHES), peseta/mt 
price (PSHHES), peseta/mt 
18848.4 
15519.9 
-69.63 
368.7 
-0.37 
2.38 
-53.08 
-732.3 
-0.28 
-4.72 
-124.15 
-382.9 
-0.66 
-2.47 
-12.35 
-45.74 
-0.07 
-0.29 
91.10 
232.0 
0.48 
1.49 
Soybean 
Soybean 
crush demand (SBUFEES), THT 
imports (SBSMNES), THT 
1869.7 
1898.2 
240.2 
240.25 
12.85 
12.66 
-355.9 
-355.9 
-19.04 
-18.75 
-124.74 
-124.74 
-6.67 
-6.57 
-17.25 
-17.25 
-0.92 
-0.91 
69.94 
69.94 
3.74 
3.68 
Soymeal 
Soymeal 
Soymeal 
production (SHSPRES), THT 
demand (SHUDTES), THT 
imports (SMSHNES), THT 
1432.1 
2027.4 
548.4 
190.58 
-15.85 
-206.48 
13.31 
-0.78 
-37.64 
-282.3 
31.49 
313.82 
-19.71 
1.55 
57.22 
-98.94 
16.47 
120.07 
-6.91 
0.81 
21.89 
-13.68 
1.97 
15.64 
-0.96 
0.10 
2.85 
55.44 
-9.98 
-65.42 
3.87 
-0.49 
-11.93 
Table 6.2 (Continued) 
Simulation 6 Simulation 7 Simulation 8 Simulation 9 Simulation 10 
Soybean import Soymeal import Import tariff Corn threshold EE increase 
Average tariff in EC tariff in EC in EC price in EC soymeal demand 
base A= B" A= B^ A® B"* A® B" A^ 
Japan 
Soybean price (UVTVSBJP), thou.yens/mt 
Soymeal price (PSHJPTY), thou.yens/mt 
70.03 
94.53 
-0.277 
1.168 
-0.40 
1.24 
-0.23 
-2.49 
-0.33 
-2.63 
-0.51 
-1.39 
-0.73 
^1.47 
-0.05 
-0.17 
-0.07 
-0.18 
0.41 
0.92 
0.59 
0.97 
Soybean crush demand (SBUFEJP), THT 
Soymeal imports (SBSHNJP), THT 
3035.2 
3854.2 
24.07 
24.07 
0.79 
0.6 
-16.95 
-16.95 
-0.56 
-0.4 
6.72 
6.72 
0.22 
0.2 
0.50 
0.50 
0.02 
0.01 
-7.49 
-7.49 
-0.25 
-0.19 
Soymeal production (SHSPRJP), THT 
Soymeal demand (SHUDTJP). THT 
Soymeal imports (SHSHNJP). THT 
2343.8 
2619.6 
262.8 
18.63 
-2.64 
-21.28 
0.8 
-0.1 
-8.1 
-13.15 
5.64 
18.79 
-0.6 
0.2 
7.1 
5.16 
3.14 
-2.025 
0.2 
0.1 
-0.8 
0.38 
0.39 
0.002 
0.01 
0.01 
0.001 
-5.77 
-2.10 
3.67 
-0.25 
-0.08 
1.40 
The Eastern European Countries 
Soybean crush demand (SBUFEE8), THT 
Soybean imports (SBSHNE8), THT 
860.2 
454.2 
33.91 
33.91 
3.9 
7.5 
-42.66 
-42.66 
-5.0 
-9.4 
-9.88 
-9.88 
-1.1 
-2.2 
-1.50 
-1.50 
-0.17 
-0.33 
205.2 
205.2 
23.9 
45.2 
Soymeal production (SHSPRE8), THT 
Soymeal imports (SHSHNE8), THT 
679.4 
3190.4 
26.84 
-26.84 
3.95 
-0.84 
-33.73 
33.72 
-4.96 
1.06 
-7.78 
7.78 
1.15 
0.24 
-1.19 
1.19 
-0.18 
0.04 
162.23 
337.77 
23.88 
10.59 
Market Share in the World Trade 
U.S. soybean export market share, % 
U.S. soymeal export market share, % 
87.47 
45.35 
0.15 
1.52 
0.17 
3.35 
-0.53 
-2.66 
-0.61 
-5.87 
-0.42 
-0.97 
-0.48 
-2.14 
-0.05 
-0.13 
-0.06 
-0.29 
0.31 
0.58 
0.35 
1.28 
Brazilian soybean export market share, 
Brazilian soymeal export market share. 
% 
% 
6.30 
52.59 
-0.19 
-1.69 
-3.01 
3.2 
0.41 
2.94 
6.5 
5.6 
0.25 
1.07 
4.0 
2.0 
0.03 
0.14 
0.48 
0.26 
-0.18 
-0.65 
-2.9 
-1.2 
Argentine soybean export market share, 
Argentine soymeal export market share. 
% 
% 
6.24 
2.06 
0.042 
0.167 
0.7 
8.1 
0.116 
-0.283 
1.9 
-13.7 
0.165 
-0.10 
2.6 
-4.9 
0.018 
-0.015 
0.3 
-0.7 
-0.137 
0.067 
-2.2 
3.3 
EC soybean import market share, % 
EC soymeal import market share, % 
49.71 
41.13 
-3.29 
4.74 
-6.6 
11.5 
2.76 
-8.13 
5.6 
-19.8 
-0.27 
-2.87 
-0.5 
-7.0 
0.001 
-0.38 
0.0 
-0.9 
-0.42 
-1.71 
-0.8 
-4.2 
Spanish soybean import market share, % 
Spanish soymeal import market share, % 
9.28 
5.24 
1.53 
-1.949 
16.5 
-37.2 
-1.85 
3.35 
-19.9 
63.9 
-0.47 
1.20 
-5.1 
22.9 
-0.07 
0.161 
-0.8 
3.1 
0.204 
-0.69 
2.2 
-13.2 
Japanese soybean import market share, % 
Japanese soymeal import market share, % 
19.35 
2.31 
0.86 
-0.28 
4.44 
-12.12 
-0.48 
0.337 
-2.48 
14.59 
-.328 
0.035 
1.69 
1.51 
0.03 
0.007 
0.16 
0.3 
-0.33 
0.001 
-1.71 
0.04 
Table 6.2 (Continued) 
Simulation 6 Simulation 7 Simulation 8 Simulation 9 Simulation 10 
Soybean import Soymeal Import Import tariff Com threshold EE increase 
Average tariff in EC tariff in EC in EC price in EC soymeal demand 
base A® B*" A® b'' A® s'' A® B*' A*' b'' 
EE soybean import market share, % 2.11 0.26 12.3 -0.25 -11.8 -0.01 -0.47 -0.004 -0.19 0.94 44.5 
EE soymeal import market share, % 29.95 -1.49 -4.97 2.50 8.35 0.86 2.87 0.116 0.39 2.88 9.62 
The rest of the world soybean imports. TMT 2900.5 -24.38 -0.84 49.37 1.70 24.51 0.84 2.837 0.10 -14.18 -0.49 
The rest of the world soymeal Imports, TMT 2229.6 -18.08 -0.81 38.03 1.71 19.61 0.88 2.312 0.10 -11.85 -0.53 
Total world soybean traded, TMT 20255.1 -746.48 -3.7 437.23 2.2 -299.16 1.5 -29.21 -0.14 316.83 1.56 
Total world soymeal traded, TMT 10827.0 467.67 4.32 -721.6 -6.66 -272.59 -2.52 -36.102 -0.33 158.6 1.46 
Total world trade in soymeal 
equivalent, TMT 26869.0 -123.54 0.46 -375.32 -1.4 -509.52 -1.9 -59.2 -0.22 409.53 1.52 
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(22.8 mil. bu.) per year. The domestic soybean price only decreases by 3 
cents per bu. This reduces soybean production by 12 mil. bu. per year. 
A significant increase of EC soymeal import shifts the world excess 
demand of soymeal to the right. Soymeal price increases in all countries. 
There are more soymeal exports from the three exporting countries. The 
soymeal price increases by nearly 3 percent equivalent to an increase of 
$4.6 per short ton in the U.S. This increases the crushing margin and 
crush demand by 341 TMT (12.5 mil. bu.) per year. Domestic soymeal demand 
decreases nearly a one percent at 118 thousand short tons per year because 
of the meal price increase. Soymeal from the production increase and the 
domestic demand decrease ends up in the export market. The U.S. has a 
soymeal export increase of 7.6 percent per year or 417 thousand short 
tons. The decrease of soybean exports and the increase of soymeal exports 
leave the U.S. with a 65 million dollar net decrease in value of exports. 
The Brazilian soybean real price falls very little, less than one 
percent, and there is no charge in the government control meal price. 
There is a 83 TMT decrease in soybean exports and some soybeans are 
crushed at home instead. This increase of soymeal production all goes to 
export at 60 TMT per year or a one percent increase. The import tariff in 
the EC results in a net reduction of Brazilian exports of 5.8 TMT in 
soymeal equivalent. 
Similar to the U.S. and Brazil, the soybean price decreases and the 
soymeal price increases, leading to an increase in crushing margin in 
Argentina. This gives incentive for more crush demand. Soybean crush 
demand increases 6 percent at 37 TMT per year which generates an 
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additional soymeal production of 29.4 TMT. This 13 percent soymeal 
increase all ends in the export market. Soybean production decreases 4.2 
TMT per year and soybean exports decrease 41 TMT per year. 
There are significant changes in Spain in response to the soybean 
import tariff in the EC. Soymeal price increases 2.4 percent and soybean 
price decreases 0.37 percent. The resulting larger crushing margin 
increases soybean crush demand and imports increase by 240 TMT per year or 
nearly 13 percent. This increases domestic production of soymeal by 191 
TMT per year. Soymeal demand decreases 16 TMT per year or 0.7 percent 
because of the price increase. Both the increase in domestic production 
and the decrease in demand of soymeal lead to a 206 TMT reduction in 
imports. This is a 38 percent reduction of Spanish soymeal imports. 
There is only a net import decrease of 16 TMT in soymeal equivalent per 
year, but the composition is significantly altered in favor of soybeans. 
There are not many changes in the Japanese market. Soymeal price 
increases 1.2 percent and soybean price decreases only 0.4 percent. There 
are increases in soybean imports, soybean crush, and soymeal demand. The 
percentage increases of these demands are less than one percent. The 
increase in soybean imports in soymeal equivalent cancels with the 
decrease in soybean import, and thus there is no change in the Japanese 
trading level. 
The EE increases soybean imports by 34 TMT per year or 7.5 percent. 
This gives a 26.8 TMT increase in soymeal production which replaces 
soymeal import. 
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The major effects of a 20 percent import tariff on soybeans in the EC 
are the substitution of soymeal imports for soybean imports. There are 10 
percent reductions in soybean imports, crush demand, and domestic soymeal 
production. Both soybean and soymeal prices increase in the EC with 
soybean price increasing nearly 20 percent. The latter reflects the 
inelastic nature of domestic demand relative to import supplies. The 
reduction of soybean import demand in the EC leads to a soybean price 
decrease everywhere else, and the increase of soymeal import demand leads 
to a soymeal price increase. All importing countries replace their 
soymeal imports with domestically crushed soymeal, and thus increase 
soybean imports. The combined increase of soybean imports by these 
countries are less than the reduction of soybean imports by the EC. 
Therefore, 746 TMT fewer soybeans are estimated to be traded per year. 
However, there is a 468 TMT per year increase in total soymeal trade. The 
net change in soybean and soymeal trade due to this policy is a decrease 
of 124 TMT per year in soymeal equivalent. 
Clearly this policy of taxing the input (soybeans) is not very 
effective in reducing domestic meal use. Meal imports are merely 
substituted for domestic crushing and it is the crushing industry which is 
adversely effected. 
Simulation 7: The EC Imposes a 20 Percent Import Tariff on Soymeal 
The simulation shows the effect of an EC alternative policy designed 
to protect domestic feedstuffs and stimulated domestic crushing. A 20 
percent import tariff on all soymeal import is assumed. Soymeal price in 
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the EC would increase because of the import tariff, estimated as 14 
percent or 25 UA per metric ton. This leads to a decrease of domestic 
soymeal demand by 4 percent, a much smaller percentage decrease than the 
percentage price increase. There would be less soymeal demand, estimated 
at 481 TMT per year. The rise in domestic soymeal price increases the 
crushing margin and makes soybean crushing more attractive. 
Soymeal imports are reduced drastically, estimated to be 25 percent 
less or equivalent to 1126 TMT per year. This is partly offset by 
increased soybean imports and crushing and consequent increases in 
domestic soymeal production. Soybean crush demand which is satisfied by 
imported soybean would increase by 8 percent or 808 TMT per year given 
additional soymeal production of 645 TMT. 
The huge reduction in soymeal import of the EC and the soymeal demand 
decrease reduce the soymeal price in all other countries. The EC normally 
imports over 40 percent of total soymeal trade. Soybeans, the major input 
in soymeal production, are faced with less demand and their price also 
decreases. The soybean price decrease, however, is very small, i.e., less 
than a 1 percent decrease. 
The U.S. soymeal price decreases by 5.5 percent or 9 dollars per 
short ton. Soybean price falls by only 2 cents per bu. or 0.3 percent. 
Soybean production would decline by 0.5 percent equivalent to 8.3 mil. bu. 
per year. The decline in EC soymeal imports diminishes U.S. soybean crush 
demand, estimated as a reduction of 462 TMT (17 mil. bu.) per year or 
nearly 2 percent. Soymeal production would drop by 405 thousand short 
tons per year. The U.S domestic demand of soymeal would increase by 237 
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thousand short tons per year because of the lower soymeal price. U.S. 
soymeal exports would decline substantially by nearly 12 percent or 582 
TMT (642 thousand short tons) per year, while soybean exports would 
increase 267 TMT (9.8 mil. bu.). The net export revenue loss is estimated 
as 103.9 million dollars per year or 371 TMT in soymeal equivalent. This 
is a 2 percent reduction in trade. 
Brazilian soymeal export would fall by a much smaller percentage than 
the U.S. It is estimated as only 1.68 percent or 94 TMT per year. Her 
soybean exports increase by 118 TMT per year or 11 percent. There would 
be a net trade decrease of only 1.06 TMT in meal equivalent. This is only 
a reduction of 0.02 percent of the normal trade level. 
Argentina has the same directional changes as the other exporting 
countries. Her soymeal export drops by 44 TMT and soybean exports 
increase by 53 TMT. There is only a 2.85 TMT in meal equivalent decrease 
in net trade. This is 0.2 percent of total trade. 
Spain has a 5 percent soymeal price reduction and a 0.3 percent 
soybean price reduction. This makes own crushing less profitable and her 
crush demand decreases by 356 TMT or equal to 282 TMT in meal equivalent. 
Soybean crush demand, soybean imports, and soymeal production all decline 
by 19 percent. The reduction of the soymeal price leads to an increase in 
soymeal demand of 31 TMT per year. The increase of soymeal demand and the 
decrease of domestic production allows soymeal imports to increase 
substantially at 57 percent per year or 314 TMT. 
There are less drastic changes in Japan. Soymeal price decreases 2.6 
percent and soybean price increase 0.3 percent. There would be a soybean 
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import reduction of 17 TMT and a soymeal import increase of 19 TMT. 
Domestic soymeal demand increases some because of the price decrease. 
This increase is estimated at 5.6 TMT per year. The EE replace their 9.88 
TMT reduction of soybean imports by a 7.78 TMT increase of soymeal 
imports. 
The 20 percent import tariff on soymeal in the EC has reduced world 
trade more than the import tariff on soybeans. Substantial reduction of 
soymeal imports by the EC reduces the soymeal price everywhere else. 
Other countries then switch to more imports of soymeal instead and reduce 
their soybean imports. Soybean price thus decreases in all trading 
countries. The price decrease of soymeal leads to increases of domestic 
demand in all other countries, yet the total increase in soymeal demand 
does not equal the decrease in the EC. Crush demand decreases in every 
country except the EC. The world soymeal trade decreases by 722 TMT (6.6 
percent) per year and soybean trade increases by 437 TMT (2.2 percent) per 
year. The net decrease of trade in soymeal equivalent is 375 TMT (1.4 
percent). The U.S. has the greatest trade loss among all exporters. 
Simulation 8: The EC Imposes a 20 Percent Import Tariff 
on Both Soybean and Soymeal 
This policy option combines the two previous cases and assumes the EC 
taxes both soybeans and meal. A 20 percent import tariff on soybeans and 
soymeal increase domestic EC prices by 19 and 17 percent, respectively. A 
higher increase of soybean price in relation to the increase of soymeal 
price reduces the domestic crushing margin. However, the crush demand is 
rather inelastic so the percentage decrease of crush demand is small. 
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Crush demand and soybean imports decrease 2 percent or 196 TMT per year. 
This leads to a decline in soymeal production of 157 TMT. The higher 
soymeal price reduces domestic demand by 4.6 percent or 570 TMT per year. 
Soymeal imports decline by 413 TMT or 9 percent. The total decrease of 
imports in soymeal equivalent is 568 TMT per year. 
Leftward shifts of excess demand from the EC, both for soybean and 
soymeal, decrease world prices of both commodities. The percent decrease 
of soymeal price is more than that of soybean price, thus reducing 
crushing margin in these countries. The result is lower crush demand and 
soymeal production. The domestic demand for soymeal increases because of 
the decreasing price. 
As in simulations 7 and 8, the U.S. experiences greater percent 
changes than the other exporting countries. In this simulation, soymeal 
price decreases by 4.89 dollars per short ton or 2.9 percent. Soybean 
price only decreases by 5 cents per bu. or 0.73 percent. This leads to a 
decrease in soybean production of 21 mil. bu. per year or a 1.19 percent 
change. Soybean crush demand does not decrease much, only by 0.55 percent 
or 133 TMT (4.89 mil. bu.) per year. Soymeal production declines by the 
same percentage or 117 thousand short tons. The decrease in meal price 
leads to a 125 thousand short ton increase in domestic consumption. 
Soymeal export are reduced by 219.5 TMT (242 thousand short tons) per 
year. This is a decrease of 4.4 percent. Soybean exports decrease by 
nearly 2 percent equivalent to 350 TMT (12.86 mil. bu.) per year. The 
total decrease of soybean and soymeal trade is 497 TMT in soymeal 
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equivalent per year at the value of 178.50 million dollars. This is a 3.4 
percent reduction in total value of soybean and soymeal trade. 
Brazil and Argentina experience the same changes but of smaller 
magnitude. Brazil has a 1.3 percent decrease in real soybean price and no 
change in the government controlled meal price. The lower soybean price 
leads to a decrease of soybean production by 11.22 TMT per year. There is 
48 TMT fewer soybeans being crushed and 37 TMT less soymeal production. 
The reduction of domestic crush demand leaves more soybeans available for 
exports. Brazil increases soybean exports by 38 TMT or 3.4 percent per 
year. There is no change in domestic soymeal demand because of the fixed 
soymeal price. Soymeal exports decrease by only 0.6 percent or 37 TMT. 
The net decrease of Brazilian trade is 6.8 TMT in soymeal equivalent. 
This is only a 0.1 percent decrease. 
Argentina has a 2.5 percent decrease in soymeal price and a 0.66 
percent decrease in soybean price. Soybean production falls only 7.2 TMT 
or 0.27 percent per year. Soybean crush demand decreases by 20 TMT or 3.4 
percent which is equal to 16 TMT of soymeal. This decrease of meal 
production reduces soymeal exports by the same amount. The net decrease 
of soymeal and soybean trade is 6.07 TMT in meal equivalent or 0.45 
percent of total normal trade. 
In Spain, soybean and soymeal prices decrease by 0.7 and 2.5 percent, 
respectively. There is a 7 percent reduction in crush demand, equal to 
125 TMT. Therefore, soybean import demand falls by the same amount. The 
lower soymeal price increases soymeal demand by 16.47 TMT. There would be 
a substantial increase in soymeal imports because of the increase in 
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domestic demand and the decrease in production. The estimated soymeal 
import increase is 120 TMT per year or 22 percent. 
The effects of the 20 percent import tariff on soybean and soymeal 
imports are mainly in the EC. There is a net decrease in imports of 5 
percent or 568 TMT in meal equivalent. Soymeal price increases 17 percent 
while soybean price increases 19 percent in the EC. In other countries, 
both soybean and soymeal prices decrease with a higher percent decrease of 
soymeal price. All crushing demands decrease and domestic meal demands 
increase because of the lower soymeal prices. There are decreases in both 
soybean and soymeal trade, estimated at 299 TMT and 273 TMT per year, 
respectively. The total decrease of soybean and soymeal trade is 510 TMT 
in soymeal equivalent or 1.9 percent of the normal trade volume. The U.S. 
has the highest trade loss both in percentage decrease and in quantity 
values. 
Simulation 9: A 20 Percent Reduction of the Corn 
Threshold Price in the EC 
In order to keep domestically produced grains as competitive as 
imported grains, the EC set a threshold price for all grain imports as 
discussed in Chapter 2. This simulation shows the effect of the corn 
threshold price in EC upon the soybean and soymeal market. Suppose the EC 
becomes less discriminatory against protected agricultural product imports 
and lowers corn threshold price by 20 percent from 1975 to 1980. This 
simulation studies the effect of such a policy change. 
The model has shown that corn is a weak substitute of soymeal in the 
EC with a cross price elasticity estimate of only 0.036. Therefore, the 
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20 percent reduction of the threshold price of corn is not expected to 
have much effect on the soybean and soymeal market. As expected, soymeal 
demand in the EC falls an average of only 0.54 percent or 66 TMT per year. 
This reduction is mostly from soymeal imports which show an average 
reduction of 55 TMT per year. The total soybean and soymeal imports 
decrease by 66.23 TMT in soymeal equivalent per year. There are very 
small price decreases in soybean and soymeal. Soybean imports, soybean 
crush demand, and soymeal production drop by an average of only 0.14 
percent per year from their average amounts. 
The reduction of soybean and soymeal imports from the EC push down 
the products' prices everywhere else but the magnitude is less than one 
percent. A greater reduction of EC soymeal imports than of soybean 
imports causes the soymeal price to drop more than soybean price in all 
regions. A higher percentage reduction of soymeal price than soybean 
price reduces the crushing margin and thus, all soybean crush demands 
fall. The change of crush demands are very insignificant with the highest 
reduction in the U.S. of 18.8 TMT (0.69 mil. bu.). This is only a 0.08 
percent reduction from the original volume. 
The decrease of domestic soymeal price makes soymeal demand to go up 
except in the EC and Brazil. The Brazilian government controls the 
soymeal price to not change, therefore, there is no change in soymeal 
demand in Brazil. Soymeal exports decrease in all three exporting 
countries, and these exports are instead used to satisfy their increased 
domestic soymeal demand. Soymeal imports increase in Spain, Japan, and 
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the EE countries. These imports are from the decrease of soymeal import 
in the EC. 
A 20 percent reduction of the corn threshold price in the EC reduces 
total world trade of soybeans and soymeal by 59.2 TMT in soymeal 
equivalent per year. This is only 0.22 percent of the total world trade. 
The U.S. total reduction of exports is 57.87 TMT in soymeal equivalent and 
this equal to 19.96 million dollars. This is only 0.38 percent of the 
total U.S. value of soybean and soymeal trade. Brazil loses her exports 
of 0.77 TMT per year in soymeal equivalent. Argentina's loss is 0.73 TMT 
per year in meal equivalent. 
All the directions of impacts are reasonable, but magnitudes are 
small due to the small effect of threshold price on EC meal demand. Other 
studies have implied a stronger effect of threshold prices on meal demand. 
That was not evident in the sample used to estimate these parameters, but 
a larger cross-price elasticity would just increase the magnitudes of all 
of the impacts generated here. 
Simulation 10: An Exogenous Increase in Consumption of Soymeal 
in the EE of 500 TMT per Year 
The EE have increased their soymeal consumption substantially since 
the mid-1970s. Their domestic policies to increase per capita meat 
consumption and to improve their livestock industry (especially poultry) 
are the cause of this drastic increase. Most of this soymeal is imported 
either in terms of soybeans or soymeal. The EE has shown a strong 
tendency to continue their high soymeal use in the future in order to 
improve technology in the feeding industry. At present, their domestic 
248 
soymeal consumption is a third of the EC's quantity. This substantial 
increase of soymeal consumption and the inadequacy of domestic high 
protein meal production indicate that the EE will become an even more 
important soymeal and soybean importer. This study assumes that the 
present market structure will prevail in the near future. This simulation 
estimates the effect on the world market of an additional soymeal demand 
of 500 TMT per year by the EE. 
To satisfy additional soymeal demand in the EE, there would be a 24 
percent increase in soybean crush demand or an additional 205 TMT per 
year. These soybeans are all from imports, causing a substantial change 
in bean imports (a 45 percent increase of bean imports from the normal 
level). While this is a large increase for one year, it is not 
unreasonable over a six year period. There has been a substantial 
increase of the crushing industry in the EE as discussed in Chapter 2. 
This increase of soybean crush demand creates an additional 162 TMT per 
year of soymeal, leaving another 338 TMT per year of the soymeal demand 
increase to be met through meal imports. The result of this soymeal 
demand is an increase of the EE's import market share of soymeal and 
soybeans by 3 and 1 percent to 31 and 3 percent, respectively. 
In the rest of the world, soymeal price increases more than bean 
prices everywhere else, however, the price changes are very small. 
Soymeal prices increase only by 0.97 to 1.85 percent. The U.S. soymeal 
price increases by only 3.12 dollars per short ton even though it has the 
highest percentage price increase of any country. The soybean price 
increases are even smaller less than one percent. There are higher 
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soybean crush demands in all countries. Where the soymeal price 
increases, the soymeal demand decreases a little. The largest decrease of 
soymeal demand is in the U.S., at only 0.5 percent or 80 thousand short 
tons per year. 
There would be increases in soymeal exports. The U.S. soymeal 
exports increase by 124 TMT (137.17 thousand short tons) per year. This 
is an increase of 2.5 percent over the normal export level. Argentina has 
the highest percent increase of soymeal export, i.e., 4.8 percent, however 
this amounts to only 10 TMT per year. Brazil's soymeal exports increase 
by 0.4 percent or 24 TMT. 
Exports of soymeal are now more profitable than bean exports because 
of higher meal price increases relative to bean price. Brazil and 
Argentina cut back some bean exports in order to increase their bean crush 
availability and export soymeal instead. Brazil decreases bean exports by 
2 percent at 22 TMT per year. Argentina's reduction of bean exports is 
very small, only 6 TMT or 0.5 percent per year. In contrast, the U.S. has 
nearly a 2 percent increase in bean exports, estimated at 345 TMT (12.68 
Mil. bu.) per year. This is because the U.S. bean price increase 
encourages more bean production than soybean crush demand. The result is 
that there are more soybeans available and these beans are exported. U.S. 
soybean production is more responsive to price changes increase than the 
crush demand is to the increase crushing margin. The increase is total 
value of U.S. exports is 142.4 million dollars or 2.7 percent. 
The EC would import more soybeans, 63 TMT per year, for crush since 
the soymeal price increases more than the bean price. Soymeal imports 
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would decrease by 105 TMT or 2.3 percent per year in the EC. Spain whose 
crush demand is more sensitive to the increases of the crushing margin, 
would increases her bean imports by 3.7 percent or 70 TMT and reduce meal 
imports by 12 percent, equal to 65 TMT per year. There is no significant 
change in Japan. 
The effect of an additional 500 TMT soymeal demand per year in the EE 
is to raise the soybean and soymeal prices with a large increase in meal 
price. The EE increases imports of meal and beans with the higher 
increase being in soymeal import. There would be more soybean crush in 
every country. All exporters would increase their soymeal exports and the 
U.S. gains the highest export increase. Both the EC and Spain would 
increase their soybean imports by more than 63 TMT per year. There would 
be more domestic soymeal in these countries and their soymeal imports 
decrease. The EE gain nearly 3 more percent in their soymeal import share 
to 33 percent. There would be more trade in soybeans and soymeal 
estimated at 317 and 159 TMT per year, respectively. This is a 1.5 
percent increase in total trade or 410 TMT per year in meal equivalent. 
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CHAPTER 7 
SUMMARY AND CONCLUSIONS 
The objectives of this study are to develop a quantitative 
description of the world soybean and soymeal market and to evaluate 
domestic and trade policy impacts. The study also provides, in the first 
part, the qualitative description of the soybean and soymeal market 
structure and existing policies effecting the market. 
This study constructs the world model of soybean and soymeal market 
including major exporters—U.S., Brazil, and Argentina--and major 
importers—the EC, Japan, Spain, and EE. The model considers only 
commercial trading; therefore, it nets out the net imports of the PRC and 
the USSR. This is a nonspatial equilibrium model which takes into account 
domestic sectors as well as trading sectors of all countries or regions of 
interest. It provides both direction and magnitude of relevant factors 
influencing different components of demand, supply, and prices of soybeans 
and soymeal. In addition, the model explains how different economic 
sectors link together. Domestic sectors of each region are linked 
together through trade clearance equations and price linkages. A rather 
unique characteristic of this model is its treatment of two related 
commodities, soybeans (the input) and soymeal (the product), both of which 
are traded. 
The estimation of the model coefficients is based upon data from 
1965-1980. Two stage least squares is used to estimate these 
coefficients. The model contains 125 exogenous variables and 76 equations 
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including behavorial relationships, price linkages, technical 
relationships, and market clearing identities. The major variables 
include soybean acreage, soybean production, soybean crush demand, soymeal 
feed demand, export and import demands, prices, and regional market 
shares. Ten principal components, calculated from the exogenous 
variables, are used during the first stage estimation. The model is 
nonlinear so the nonlinear estimation algorithm of SAS-ETS program is 
used. The estimation results are very satisfactory. Behavorial 
equations, generally, have high predictability and indicate no serial 
correlation problems. The estimated directional relationships among 
variables coincide with that expected from economic theory. The model, 
despite of its large size, provides reasonably small errors when the 
predicted values over the studied period are compared to the actual data. 
An exogenous shock (a one year soybean yield increase in the U.S.) is 
imposed on the model to test its stability. The result is satisfactory. 
The model adjusts to such shock in the expected directions and tends to 
move back toward the initial equilibrium. The model also tracks turning 
points of variables well. Some important characteristics of the world 
soybean and soymeal market obtained from the estimation are discussed as 
follows. 
First, for the three producing countries (U.S., Brazil, and 
Argentina), the expected soybean price shows some influence upon the 
acreage variable, however the acreage levels are inelastic with respect to 
price. In the U.S., there are significant cross-price effects for both 
corn and cotton. Soybean acreage of the next crop year is strongly 
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influenced by the acreage this year indicating a slow adjustment to 
changing economic incentives. 
Second, soybean crush demand is insensitive to any change in the 
crushing margin. Crushers have high fixed cost (capital) and will produce 
as long as the return covers the crushing variable cost, i.e., crushing 
margin is positive. Only the U.S. and Spain have significant estimated 
coefficients of soybeans and crushing values, nevertheless the magnitude 
of these coefficients almost cancel each other leaving the crush demand to 
be insensitive to the crushing margin. Soybean crush demand is mostly 
determined by the existing crushing capacity which is approximated by the 
highest crush level in the past. The substitution among soybean crush 
demand and other domestic oilseed crush demand is low because crushing 
industry has become more specialized. In Brazil, the availability of 
soybeans is also an important variable constraining the crush level 
especially during the later period of study when Brazil has excess 
crushing capacity. The EE crush demand is primarily planned based upon 
the level of soymeal consumption last year. 
Third, this model contains behavior soybean stock holding demand 
equation for the U.S., but other countries' stock demands are exogenous. 
During the studied period, ending stock demands in the other countries are 
relatively low compared to their domestic demand and usually fluctuate 
randomly. The U.S. stock demand is influenced by transaction demand and 
speculative demand. It is sensitive to both price changes and changes of 
crush demand and export levels. 
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Fourth, soymeal demand is very inelastic to its own price, average 
price elasticity is -0.2. It is primarily influenced by number of high 
protein animal unit (calculated in chicken grain consumption unit 
equivalents). The soymeal demand is sensitive to changes in animal 
number. Per capita income is used as an instrumental variable for animal 
number in Brazil and Japan because of unavailable of reliable data of 
animal number. Corn has shown both complementary and substitutionary 
effects. Where corn shows significant influence upon soymeal demand, in 
the U.S. and Spain, corn price variables show substitution effect with 
soymeal demand. In Japan, corn consumption demonstrates a complementary 
effect. Soymeal demand is not significantly influenced by other oilmeal 
consumption variables. 
The major objective of this study is to evaluate the market impacts 
of ten different policy choices. Ten policy changes are studied, 
including revaluation of the U.S. dollar, devaluation of Brazilian and 
Argentine currencies, imposition of an import tariff on soybeans and 
soymeal in EC, removal of Brazilian discriminatory export taxes on 
soybeans and soymeal, lower corn threshold price in the EC, and a planned 
increase of meal consumption in EE. After adjustment for each policy 
change, the dynamic simulation over the last six years (1975-1980) is 
repeated. The differences between the new levels and the base levels are 
the impacts of such a policy change upon those variables. The percentage 
impacts of different policies are also calculated for key variables. 
Interesting results are summarized below. 
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A 10 percent revaluation of the U.S. dollar against all currencies 
affects the U.S. market more than when the dollar is revalued only against 
all importing countries. In the former case, the dollar revaluation is 
beneficial to Brazil and Argentina through their increases in soybean 
exports. In the latter case, they share the losses of the U.S. in terms 
of lower net exports due to the importer price increases. In both cases, 
they have the same directional effect in the importing countries. In 
general, the percentage changes in prices are less than the percentage 
revaluation. This implies that price transmission elasticities are less 
than 1. Revaluation of the dollar with all currencies results in bean and 
meal prices increase in every country except the U.S. where both prices 
decrease. The percentages price increases in the other countries are 
higher than the percentage U.S. price decreases. This implies that the 
U.S. is facing a world demand more inelastic than the U.S. export supply. 
Thus, even though the export earnings in terms of U.S. dollars decline, 
the revenue in foreign currency unit equivalents would increase. There is 
no significant change of regional market share because of the U.S. 
revaluation. 
Import tariffs on soybean and soymeal imports may be considered by 
the EC to discourage imported soymeal consumption and encourage the use of 
domestic grains. A 20 percent import tariff on beans fails to 
significantly reduce soymeal consumption in the EC. There would be nearly 
the same percentage soybean price increase as the tariff rate, which 
indicates the inelastic nature of EC demand. The EC would substitute 
soymeal imports for soybean imports and reduce their domestic crush. 
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Lower import demand for soybeans and an increased demand of soymeal 
imports lead to a decrease of soybean price and an increase of soymeal 
price elsewhere. However, the percentage price changes in the other 
regions are much smaller than in the EC. As a result of changing relative 
prices, other importers import more soybeans and less soymeal. This 
policy would do more to hurt the EC crushing industry than to help the 
grain producers. 
A 20 percent import tariff on soymeal is a more effective policy to 
reduce soymeal consumption. It reduces the EC soymeal demand, however, by 
a much smaller percentage than the percentage tariff (i.e., only by 3%). 
In contrast to the previous case, more soybeans are imported for domestic 
crush and less soymeal is imported. Soymeal prices in the other regions 
then decrease. This depresses soybean crush demand and leads to soybean 
price decreases. There would be a reduction of world trade in soymeal 
equivalents and the U.S. would suffer the largest export revenue loss. 
A 20 percent import tariff on both soybeans and soymeal is the most 
effective policy to control the EC soymeal consumption. The EC's soybean 
price increases more than soymeal price. However, the EC reduces soymeal 
import more than soybean imports. Soybean and soymeal prices decrease in 
the other regions with a higher percentage decrease in soymeal price. 
Thus, there would be more soymeal import and less soybean imports in the 
other regions. The EC's import tariff results in a reduction of total 
world trade both in beans and meal. The U.S. has the highest loss among 
all importers. 
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The effects of a 10 percent currency devaluation by Brazil and 
Argentina were evaluated separately. In both cases, the devaluation 
affects the devaluing country the most and other regions very little. 
Devaluation of the cruzeiro results in an increase of soybean exports and 
a decrease of soymeal exports for Brazil. Devaluation of the Argentine 
peso leads to similar trade effects. In both cases, internal prices rise 
8 to 9 percent and foreign prices decline by 1 percent or less. These 
results imply that the export demand faced by these countries is much more 
elastic than their export supply. These results and those obtained for 
the U.S. revaluation are consistent with economic theory. The exporter 
with a small market share faces a more elastic export demand than the 
exporter with a large share. 
Brazil has exercised a preferential policy toward soymeal imports and 
discriminatory policy toward soybean exports. This policy promotes the 
domestic crushing industry and provides domestic soymeal at a price lower 
than the world price. There has been a higher export tax rate on soybean 
exports than on soymeal exports. In an attempt to evaluate the effects of 
such a policy, these export taxes were removed and domestic soymeal price 
was made endogenous. Reestimated results indicate that the discriminatory 
export tax policy has the greatest effects on the Brazilian internal 
sectors and very small effects on the other study regions. Removal of the 
taxes increases the internal prices of both beans and meal with the larger 
increase in the bean price. Tax removal would also reduce soybean crush, 
domestic meal consumption, and soymeal exports, but increase soybean 
exports. Despite significant internal price changes in Brazil, there are 
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hardly any changes in the other regions. Higher soybean exports and less 
soymeal exports from Brazil lead to a small decrease in soybean prices and 
a small increase in soymeal prices elsewhere. In general, the effects of 
such export tax policies fall upon the Brazilian sectors as was intended. 
A 20 percent reduction of the corn threshold price in the EC has weak 
effects on the soybean and soymeal market. Corn manifests a weak 
substitutionary effect with soymeal demand in EC. This policy would 
encourage corn utilization and reduce soybean and soymeal demands in the 
EC somewhat. These demand reductions cause prices to decrease elsewhere. 
The other importers would increase their imports, but not enough to offset 
the demand decrease from the EC. Therefore, there would be a net decrease 
in soybean and soymeal traded. 
An additional soymeal demand in EE of 500 TMT would lead to price 
increases of soybeans and soymeal in every region. However, soymeal 
prices would increase more than soybean prices. Eastern Europe satisfies 
the domestic soymeal demand increase primarily through the increase of 
soymeal imports and to a lesser extent through increase of domestic 
soymeal production. Soymeal prices increase more than soybean prices 
raising the crushing margin. This would increase soybean crush in all 
countries. Brazil and Argentina would reduce their soybean exports as 
their crush levels and soymeal exports increase. Both soybean and soymeal 
exports increase in the U.S. 
The model developed in this study can evaluate the consequences of 
specific policy issues of interest influencing the world soybean and 
soymeal market. The model includes all key regions and variables to serve 
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the intended purposes. However, extension of the model will allow 
additional policy analyses in other desired areas. One possible 
continuance of this research is to endogenize the soyoil sector in the 
model. The present study assumes a relatively minor role of soyoil in the 
soybean-soymeal market, and thus keeps soyoil exogenous. Such extension 
analysis would verify this assumption. 
Another interesting area for further research involves the prospect 
of future new markets. Although all present major regions of the 
soybean-soymeal market have been considered in this study, the model 
excludes future potential important regions. Relatively high income 
developing countries like Taiwan and Korea have recently increased their 
soybean imports at impressive rates. These countries are developing and 
expanding their poultry industries in order to increase their per capita 
meat consumption. More information concerning these new market prospects 
would be very valuable for future policy analysis. A larger scale 
research effort would be to extend the model to endogenize other important 
oilseeds and meals of different regions. 
250 
BIBLIOGRAPHY 
1. American Soybean Association. Various issues. Soybean Digest 
Bluebook. Author, Hudson, Iowa. 
2. Andrade Alves, Eliseu Roberto de, and Affonso Celso Pastore. 
1978. Import Substitution and Implicit Taxation of 
Agriculture in Brazil. American Journal of Agricultural 
Economics 60, No. 5:865-871. 
3. Bredahl, M., W. Meyers, and K. J. Collins. 1979. The Elasticity 
of Foreign Demand for U.S. Agricultural Products: The 
Importance of the Price Transmission Elasticity. American 
Journal of Agricultural Economics 61, No. 1:58-63. 
4. Bredahl, M., W. Meyers, D. Hacklander and S. Bryne. 1978. 
The Aggregate Export Demand: Soybean and Soybean Meal. 
CED Working Paper. U.S. Department of Agriculture, ESCS, 
Washington, D.C. 
5. Broadbent, E. E. and F. P. Dixon. 1976. Exploratory Study of 
Brazil Soybean Marketing. Illinois Agricultural Economics 
Experiment Station Publication AERR 144. 
6. Caves, R. E. and R. W. Jones. 1973. World Trade and Payments: 
An Introduction. Little, Brown and Company, Boston. 
7. Chambers, R. G. and R. E. Just. 1981. Effects of Exchange 
Rate Changes on U.S. Agriculture: A Dynamic Analysis. 
American Journal of Agricultural Economics 63, No. 1:32-46. 
8. Collins, K. J., W. H. Meyers and M. E. Bredahl. 1980. 
Multiple Exchange Rate Changes and U.S. Agricultural 
Commodity Prices. American Journal of Agricultural 
Economics 62, No. 4:656-665. 
9. Economic Research Service. 1972. Agricultural Prospects in 
Argentina. U.S.D.A. ERS-331. 
10. Economic Research Service. 1972. U.S. Fats and Oils 
Statistics 1950-71. U.S.D.A. ERS-4189. 
11. Economics and Statistics Service. 1981. Agricultural 
Situation: Eastern Europe, Review of 1980 and Outlook 
for 1981. Supplement 3 to WAS-24. U.S.D.A., 
Washington, D.C. 
261 
12. Economics and Statistics Service. Various issues. U.S. Fats 
and Oil Statistics. U.S.D.A., Washington, D.C. 
13. Economics, Statistics, and Cooperative Service. 1980. Selected 
Agricultural Statistics on Spain 1965-76. U.S.D.A. 
ESCS-630. 
14. Eurostat. Various issues. Yearbook of Agricultural Statistics. 
Statistical Office of the European Communities, Brussels, 
Luxembourg. 
15. Foreign Agricultural Service. Various issues. FAS Report. 
U.S.D.A., Washington, D.C. 
16. Foreign Agricultural Service. Various issues. Foreign 
Agriculture Circular. U.S.D.A., Washington, D.C. 
17. Foreign Agricultural Service. 1971. Soybean Production in 
Brazil. Miscellaneous Series 225. U.S.D.A., Washington, D.C. 
18. Foreign Agricultural Service. 1975. Agricultural Development in 
Brazil: A Case Study of Sao Paulo. Report No. 106. 
U.S.D.A., Washington, D.C. 
19. Fox, R. 1979. Brazil's Minimum Price Policy and the Agricultural 
Sector of Northeast Brazil. International Food Policy 
Research Institute Research Report 9. 
20. Frahm, D. G. 1975. Trends in Marketing and Distribution of Soy­
beans and Products Around the World. In Lowell D. Hill, ed. 
World Soybean Research Conference. The Interstate Printer 
and Publishers, Inc., Danville, Illinois. 
21. Gallagher, P., M. Lancaster, M. Bredahl, and T. J. Ryan. 1981. 
The U.S. Wheat Economy in an International Setting: An 
Econometric Investigation. Technical Bulletin No. 1644. 
Economics and Statistics Service, U.S.D.A., 
Washington, D.C. 
22. Greenshields, B. L. 1974. Changes in Exchange Rates: Impact 
on U.S. Grain and Soybean Exports to Japan. U.S.D.A. ERS-
Foreign 364. 
23. Griffith, G. R. and K. D. Meilke. 1980. Description of the 
Market Structure and Agricultural Policies in Five Regional 
Oilseed and Oilseed Product Markets. AEEE/80/13. School 
of Agricultural Economics and Extension Education, Ontario 
Agricultural College, University of Guelph. 
262 
24. Gulliver, K. 1981. The Brazilian Soybean Economy: An 
Econometric Analysis. Foreign Agricultural Economic Report. 
Economics, Statistics and Cooperative Service. Inter­
national Economics Division. U.S.D.A., Washington, D.C. 
25. Hill, L. D., Knipscheer, H. C. and B. L. Dixon. 1980. Demand 
Elasticities for Soymeal in European Community. In 
Proceedings American Agricultural Economics Association 
Meeting, University of Illinois, Urbana, Illinois. 
26. Houck, James P. and J. Mann. 1968. An Analysis of Domestic 
and Foreign Demand for U.S. Soybean and Soybean Products. 
Technical Bulletin 256. Department of Economics, University 
of Minnesota, Minneapolis, Minnesota. 
27. Houck, J. P. and M. E. Ryan. 1978. Market Share Analysis and 
the International Market for Fats and Oils. Economic 
Report 78-8. Department of Agriculture and Applied 
Economics, University of Minnesota, Institute of Agriculture, 
Forestry, and Home Economics, St. Paul, Minnesota. 
28. Houck, James P., M. E. Ryan, and A. Subotnik. 1972. Soybeans 
and Their Products. University of Minnesota Press, 
Minneapolis, Minnesota. 
29. Institute de Economia Agricola. Various issues. Informacoes 
Economicas Brazil. Author, Brazil. 
30. Institute Nacional de Tecnologia Agropecuaria. 1972. 
Argentina: Projections of Supply of and Demand for 
Selected Agricultural Products Through 1980. Author, 
Buenos Ai res. 
31. International Monetary Fund (IMF). Various issues. Inter­
national Financial Statistics. Author, New York. 
32. Jabara, C. L. 1981. Trade Restrictions in International 
Grain and Oilseeds Markets: A Comparative Country Analysis. 
FAER No. 162. Economics and Statistics Service. U.S.D.A., 
Washington, D.C. 
33. Johnston, J. 1972. Econometric Methods. 2nd ed. McGraw Hill 
Book Company, New York. 
34. Jones, J. R. and W. R. Morrison. 1976. Import Demand for 
Soybeans and Soybean Products in Eastern Europe. Arkansas 
Agricultural Experiment Station Bulletin No. 803. 
Fayetteville, Arkansas. 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
263 
Josling, T. 1979. The European Community Agricultural 
Policies and the Interest of Developing Countries. 
GDI Review 1:111-23. 
Josling, T. 1981. Forces within the EC to Stop the Growth in 
Agricultural Surpluses. In Proceedings American Agri­
cultural Economics Association Meetings Clemson, 
South Carolina. 
Klinckhamers, A. 1979. Soya Meal - An Analysis of Europe's 
Needs. Agricultural Trade. Hendrix Voeders B.V., 
Belgium. 
Knight, P. T. 1971. Brazilian Agricultural Technology and 
Trade: A Study of Five Commodities. Praeger Publishers, 
New York. 
Knipscheer, H. C. 1979. Demand for Soybeans and Soybean Meal 
in the European Common Market. In Federick T. Corbin, ed. 
World Soybean Research Conference II. Westview Press, 
Boulder, Colorado. 
Lamm, R. McFall, Jr. 1979. Principle Determinants of 
Variations in Soybean Price. In Federick T. Corbin, ed. 
World Soybean Research Conference II. Westview Press, 
Boulder, Colorado. 
Langley, S. V. 1982. The Formation of Price Expectations: 
A Case Study of the Soybean Market. Ph.D. dissertation. 
Iowa State University, Ames, Iowa. 
Leff, Nathaniel, H. 1967. Export Stagnant and Antarkic 
Development in Brazil 1947-1962. Quarterly Journal of 
Economics 81, No. 2:286-301. 
Matthews, Jimmy L. 1973. Conditional Market Forecasts and 
Implications for the U.S. Soybean Economy. USDA Fats 
and Oils Situation No. 268. 
Matthews, Jimmy L., A. W. Womack, and R. G. Hoffman. 1971. 
Formulation of Market Forecasts for the U.S. Soybean 
Economy With an Econometric Model. USDA Fats and Oils 
Situation No. 260. 
Meyers, William H. and Duane D. Hacklander. 1979. An 
Econometric Approach to the Analysis of Soybean and 
Soybean Product Markets. Staff Report. National Economic 
Division. U.S.D.A., Washington, D.C. 
264 
46. Ministry of Agriculture, Forestry, and Fisheries. Various 
issues. Statistical Yearbook of Ministry of Agriculture, 
Forestry and Fisheries. Author, Japan. 
47. Missiaen, E. and S. 0. Ruff. 1975. Agricultural Development 
in Brazil. U.S.D.A. ERS Foreign Agricultural Report 109. 
48. Nerlove, M. 1958. Distributed Lags and Estimation of Long-Run 
Supply and Demand Elasticities: Theoretical Considerations. 
Journal of Farm Economics 40, No. 2:301-311. 
49. Nerlove, M. 1964. Spectral Analysis of Seasonal Adjustment 
Procedures. Econometrica 32:241-286. 
50. Pindyck, R. S. and D. L. Rubinfeld. 1976. Econometric Models 
and Economic Forecasts. McGraw-Hill Book Company, New York. 
51. Reddington, J. J. 1978. Eastern Europe Seen as Promising 
Market for U.S. Oilseeds. Foreign Agriculture. Foreign 
Agricultural Service. U.S.D.A., Washington, D.C. 
52. Reddington, J. and J. Iso. 1978. The East European Market 
for U.S. Soybeans and Products. U.S.D.A. FAS M-281. 
53. Reynold, G. 1976. We Saw Brazil's Biggest Soybean Crop. 
Farm Journal 100, No. 5:22. 
54. Ridle, D. and C. A. Yandle. 1972. A Simplified Method for 
Analyzing the Effects of Exchange Rate Changes on Export 
of a Primary Commodity. IMF Staff Papers. International 
Monetary Fund, New York. 
55. Ryan, M. E. and J. Houck. 1976. A Study of U.S. Exports of 
Soybeans and Soybean Meal. Minnesota Agricultural 
Experiment Station Technical Bulletin 309-1976. 
56. Schmidt, S. C. 1975. World Trade in Soybeans and Soybean 
Products: Past and Prospects. In Lowell D. Hill, ed. 
World Soybean Research Conference. The Interstate 
Printer and Publishers, Inc., Danville, Illinois. 
57. Spilsbury, C. C. 1971. Growers of Poultry and Hogs in 
Eastern Europe Welcome U.S. Soybeans and Meal. In Special 
issue: Farm Trade between the United States and Eastern 
Europe. FAS, U.S.D.A., Washington, D.C. 
58. Statistics Bureau. Various issues. Japan Statistical Yearbook. 
Prime Minister's Office, Tokyo, Japan. 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
265 
Steel, S. 1977. Agricultural Policies of Exporters and 
Importers of Grains, Oilseeds, and Cotton. Economic 
Research Service. U.S.D.A., Washington, D.C. 
Thompson, R. L. 1979. The Brazilian Soybean Situation and 
Its Impact on the World Oil Market. Journal of the 
American Oil Chemists Society 56, No. 5:391A-398A. 
Thorburn, W. G. 1972. Growing World Demand for Soybeans and 
Soybean Meal Stimulates Brazilian Production and Trade. 
Foreign Agriculture 10(44):2-3. U.S.D.A., Washington, D.C. 
United Nations. Various issues. F.A.O. Production Yearbook. 
F.A.O., Rome. 
United Nations. Various issues. F.A.O. Trade Yearbook. 
F.A.O., Rome. 
United Nations. Various issues. U.S. Statistical Yearbook. 
United Nations, New York. 
University of California. Various issues. Statistical 
Abstract of Latin America. Latin America Center 
Publications, Los Angeles. 
U.S.D.A. Various issues. Agricultural Statistics. U.S.D.A., 
Washington, D.C. 
U.S.D.A. Various issues. Feed Situation. U.S.D.A. Economics, 
Statistics, and Cooperative Service, Washington, D.C. 
U.S.D.A. Various issues. U.S. Foreign Agricultural Trade 
Statistical Report. Economic Research Service, 
Washington, D.C. 
Vandenborre, R. T. 1970. Economic Analysis of Relationships 
in the International Vegetable Oil and Meal Sector. 
Illinois Agricultural Experiment Station AERR 106. 
Vermeer, J. 1975. Government Policies Affecting the Production, 
Marketing, and Prices of Soybeans. In Lowell D. Hill, ed. 
World Soybean Research Conference. The Interstate Printer 
and Publisher, Danville, Illinois. 
Webb, A. J. 1981. World Trade in Major U.S. Crops: A Market-
Share Analysis. U.S.D.A. Economics and Statistics 
Service - 7. 
266 
72. Williams, Gary W. 1977. Economic Structure of the Brazilian 
Soybean Industry: A Prototype Model. M.S. thesis. 
Purdue University, Indianapolis, Indiana. 
73. Williams, 6. W. 1981. The U.S. and World Oilseeds and 
Derivative Markets: Economic Structure and Policy Inter­
ventions. Ph.D. dissertation. Purdue University, 
Indianapolis, Indiana. 
74. Wipf, L. J. 1971. Tariffs, Non-Tariff Distortions and 
Effective Protection in U.S. Agriculture. American 
Journal of Agricultural Economics 53, No. 3:423-430. 
75. Zockun, M. H. 1978. A Expansao de Soja no Brazil: Alguns 
Aspectos da Producao e Consumo. Vol. 1. Fundacao 
Institute de Pesquisas Economicas, Sao Paulo. 
267 
ACKNOWLEDGEMENTS 
I sincerely thank Dr. William Meyers, my major professor, who gave me 
an opportunity to pursue this study which has been funded by the Iowa 
State University Experiment Station. Throughout my Ph.D. program. Dr. 
Meyers has given me valuable advice, prompt assistance, and support which 
I deeply appreciate. 
I would like to extend my gratitude to Dr. William Meeker, Dr. James 
Stephenson, Dr. Roger Dahlgran, Dr. Robert Wisner, and Dr. Harvey Lapan 
who serve as my committee members. They have given me many useful 
suggestions. I also appreciate the assistance of Joe Schatzer and Suchada 
Langley for programming advice. 
Sincere thanks go to all my friends who have made the years in 
graduate school bearable...and even fun. There has always been someone to 
go out and do things with to temporarily escape school problems. Through 
many difficult times, all these lovely friends are always there to give me 
support, understanding, and encouragement...in their own ways which 
include...Dough Biz's cookies, hot spice tea, funny encouragement cards, 
popcorn and beer, homemade Thai food, ballroom dancing...and many more. 
Among all these special people, I thank Kai, Suchada, Tammy, Ruth, Flo, 
Terry, Rolando, Apichart, Massoud, Supot, Paungtip, Khanchai, Boontarig, 
Anthony, Shahla, and Cheryl. 
I am grateful to my parents, Areeya and Dr. Chinnawoot, for their 
love and generous support through all the years I have been away from 
home. They have had a great influence upon my pursuits in graduate 
school. I also thank Dr. Preecha for her constant love and care. Sincere 
268 
school. I also thank Dr. Preecha for her constant love and care. Sincere 
appreciation goes to Irvin and Edith Huyser who always give me 
encouragement. 
I would like to thank Wilma Peil for her excellent typing and effort 
to meet all the deadlines for this dissertation. 
Finally, I thank Curt Huyser, my husband, for his love, friendship, 
support and assistance. Curt has helped me tremendously throughout 
graduate school. Apart from proof reading, typing, card punching, data 
collecting, program debugging...! thank him for his encouragement through 
all the difficult times. Without his support, it would have taken me 
longer to finish my study. 
269 
APPENDIX A: 
DERIVATION OF THE REDUCED-FORM FOR SIMPLE TRADE MODEL 
(A.l) from (3.10) dSXl = dSM2 
Substitute (3.1)(3.2)(3.5)(3.6)(3.7) in (A.l) 
(A.2) dSKl - f^jdPS - f^gdPM - f^gdPO - fj^dCXl - f^^dPS - fggdBKl 
g^^rdPS + g^^PSdr + g^^ds + g^grdPM + g^gPMdr + g^gdm 
+ g^grdPO + g^gPOdr + g^gdo + g^gdCX2 - dSK2 
(A.3) (fj2 + 9^2^) dPM = dSKl + dSK2 - (f^^ + + g^^r)dPS -
(g^PS + gi2PM + g^gPO) dr - (f^g + g^3r)dP0 
- g^^ds - g^gdm - g^gdo - fj^dCXl - g^4dCX2 
- f32dBKl 
(A.4) dPM = j [dSKl + dSK2 - (f^j + + g^^rOdPS - (g^^PS + g^2PM 
+ gi2P0)dr - (f^ g + g^ gr^ dPO - g^ d^s - g^ 2*^ "' 
- g^gdo - f^^dCXl - g^4dCX2 - f32dBKl] 
where B = f22 + 9i2^ > 0 
(A.5) from (3.11) dMXl = dMM2 
Sutstitute (3.1)(3.4)(3.5)(3.6)(3.8)(3.9) in (A.5) 
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(A.6) (f^gYM + + gg^r - g^grYM) dPM = -d(AMSTKl) -d(AMSTK2) 
+ (fjj + gj^r)YM-dPS + (f^gYM + g^gYMrjdPO 
- gg^PM'dr + YM(g^jPS + g^gPM + g^^POidr 
+ g^^YM'ds + (g^gYM - gg^jdm + g^gYM'do 
+ f^^YM-dCXl + g^^YM'dCX2 - fggdMZl -
(A.7) dPM = ^  [-d(AMSTKl) - d(AMSTK2) + + g^jr)YM-dPS 
+(fl3 + g^griYM'dPO - gg^PM'dr + 
(g^^PS + g^gPM + g^gPOjYM'dr + g^^YM'ds 
+ (912^^ - g2i)'dm + g^^YM'do + f^^YM'dCXl 
+gj4YM.dCX2 - fggdMZl - g22dMZ2] 
where M = - (f^g + g22r)YM + + g2ir 
= - YM(B) + + 921^ < 0 
Set (A.4) = (A.7) and solve for dPS. 
(A.8) dPS 
f r 1 YM 1 f-,1 1 f 1 YM* 
j- (^11 ^  [;%j- Tf 1b H. 
+ |(9iiPS + gjgPM + 913^0) 
fl YM" 
ds + 913 
dPO 
£21^1 
M J 
1 YM 
— + — I do + 
B M (•4i %l'^} dm 
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'I YM" ' i  y m '  
r CO
 
1 +
 dCXl + g^^ dCX2 -
M 
dMZl 
-g,, d(AMSTKl) d(AMSTK2) dSKl dSK2 f„ 
_É£ dMZ2 — dBKl 
M 
1 YM 
8 M 
- f 11 - 9lir 
M 
fsi'M 
M B 
M + YM-B 
dPS = (fi3 + Qigr) 
f 
1 YM 
B M 
giiPS + g^gPN + g^gPO - gg^PM 
B B 
1 YM 
- + — 
LB M 
dr 
dPO 
" 1 y m '  ' i  y m '  t 
+ 
. B  M .  
ds + gj3 
. B  M ,  
do + 
+ f 14 
•922 
1 YM 
LB MJ 
1 YM 
B M 
dCXl + 
B 
§14 
1 YM 
B M 
dMZ2 -
M + YM-B /J 
'l YMl f f B 
,B ^^HM + YM-B. 
f 1 YM 1 r B 
- + — dM: 
L B M J LM + YM-B 
dm 
dCX2 - f 
dAMSTK2) 
LM + YM-B J 
r 
^1 YM 
LB MJ 
B 
LM + YM-B J 
(dAMSTKl + 
1 YM 
U Mj 
M 
M + YM-B 
(dSKl + dSK2 + f32dBKl) 
(• (A.9) dPS - g^jr -
fsi'M 
M + YM-B 
= {fi3 + 9i3r)dP0 
I 
+i SiiPS + g^gPM + g^gPO - gg^PM [—11 VM + MY-Bj J dr 
' '(=12 • =21 [ïïT^). dm + fj^dCXl 
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B 
. (dAMSTKl + dAMSTKZ) 
M + YM'B 
M 
• (dSKl + dSK2 + f-pdBKl) 
M + YM'B 
1 YM 1 1 
B M B " B + f2i + §21'^ 
since B > 0 and fg^, < 0 
YM 
and > 
B -B + (fgi + g2ir) 
YM 
M + YM'B 
B 
M + YM'B 
M 
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APPENDIX B: 
TESTING RESULT OF THE LEVEL OF WORLD PRICE TRANSMISSION TO DOMESTIC PRICE 
TESTING RESULT OF THE LEVEL OF WORLD PRICE TRANSMISSION TO DOMESTIC PRICE 
Hypothesis Hypothesis 
Value of S.D. testing Value of S.D. testing 
Domestic price estimated Lq of Lq result estimated Lj of L^ result 
Soybean price in Brazil 85.445 70.93 not reject 0.48 0.11 reject 
Soytneal price in Brazil 170.575 22.74 reject 0.091 0.04 reject 
Soybean price in Argentina 55.047 29.44 not reject 1.02 0.04 not reject 
Soymeal price in Argenti na 18.875 19.10 not reject 1.119 0.03 not reject 
Soybean price in EC 7.482 11.69 not reject 1.085 0.08 not reject 
Soymeal price in EC 4.536 7.2 not reject 1.129 0.06 not reject 
Soybean price in Spain 679.98 667.14 not reject 1.073 0.05 not reject 
Soymeal price in Spain 200.43 529.15 not reject 1.147 0.05 not reject 
Soybean price in Japan 2.953 4.04 not reject 1.108 0.08 not reject 
Soymeal price in Japan 16.823 10.31 not reject 1.509 0.25 not reject 
Soybean price in EE 6.134 11.92 not reject 1.10 0.06 not reject 
Soymeal price in EE 1.463 7.56 not reject 1.159 0.05 not reject 
®Test hypothesis that Lq is 0 at 5% significant level. (See page 141.) 
^Test hypothesis that L^ is 1 at 5% significant level. (See page 141.) 
